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[OFFICIAL NOTICE. ] 
TWENTY-FIFTH ANNUAL MEETING, AMERICAN GAS 
LIGHT ASSOCIATION. 
ceili 
GENERAL ANNOUNCEMENT. 

AMERICAN Gas LIGHT ASSOCIATION, 
OFFICE OF THE SECRETARY, > 
Monrcuair, N. J., Sept. 13, 1897. \ 

There will be an annual meeting of the American Gas Light Asso- 
ciation held in Old Point Comfort, Va., on October 20, 21 and 22, 1897. 

The meeting will be called to order by the President, Mr. Chas. H. 
Nettleton, of Derby, Conn., at 9:30 o’clock A.m., Wednesday, October 
20, in the meeting hall of the Hotel Chamberlin, the headquarters. 

The most satisfactory quarters are al ways obtained by writing in ad- 
vance to the hotel people, and in so doing a reply suould be requested, 
for which a self-addressed, stamped envelope should be inclosed, as 
misunderstandings may thereby be averted. 

The Chamberlin is conducted on the American plan, and the rates 
will be as follows: $3 per day for single room without bath ; $4 for 
single room with bath ; $3 for each person, in double room without 
bath ; $4 for each person, in double room with bath. 

The Hygeia Hotel, directly across the street from the Chamberlin, 
gives the same rates. . 

The meeting hall will be the dancing hall of the Hotel Chamberlin ; 
thus the headquarters and the hall will be in the same building. 





ENTERED AT THE POST OFFICE AT NEW YORK, N. Y., 
AS SECOND-CLASS MATTER. 


The Roll Call will be made by means of the door card system. Each 
member upon entering the hall for the first time will at the door receive 
a special card upon which he will find his name, address, etc., as it ap- 
pears on the Secretary’s books, and such card should be corrected and 
given to the doorkeeper. Members in attendance should attend to this 
very carefully, as these cards are used immediately after the meeting 
for correcting the annual membership list. Visitors will please hand 
to the doorkeeper their personal cards. 

A blank form of Application for Membership accompanies this cir- 
cular. More can be obtained of the Secretary. 

Remember, all applications must be in the Secretary’s hands by Oct. 
10, at the very latest, otherwise they will not be acted upon at this 
meeting. 

The list of papers to be read at this meeting is as follows : 

‘* Some Further Experiments on Interior Illumination,” by Mr. Alten 
S. Miller, Long Island City, N. Y. 

‘* Chemical Notes on Purification,’ by Mr. Henry A. Mather, Brook- 
lyn, N. Y. 

‘*Gas Advertising,” by Mr. R. M. Searle, Atlanta, Ga. 

‘* A Report on Burner Stoppages,” by Mr. Paul Doty, Long Branch, 
N. J. 

A paper by Mr. K. M. Mitchell, St. Joseph, Mo., giving an account 
of a method successfully employed by him to obviate trouble from 
naphthaline. 

A paper, the name of the author of which we are not yet at liberty to 
give. 

In addition to the above there will be several topics brought in for 
discussion by short written introductions. 

All questions for the Question Box should be sent in to the Secretary 
as soon as possible, in order that they may be printed in the next cir- 
cular before the meeting, thereby insuring their discussion. 

During the days of the meeting all announcements will be posted on 
the Bulletin Board in the meeting room. All members are warned to 
take notice thereof accordingly. 

All members attending the meeting are particularly requested to wear 
their membership badges in plain sight, thereby greatly aiding the 
officers and the local committee in their work, by affording a ready 
means of recognition. 

In order that the Year Book containing the report of this meeting 
may be published and issued to the members immediately after the 
meeting, notice is hereby given, that if any of the speakers at the meet- 
ing desire tocorrect their remarks in discussions before they are printed, 
they will be given an opportunity before leaving Old Point, but not 
after. The stenographer will have typewritten copy of the principal 
discussions prepared at the headquarters between the sessions of the 
meetings, and all those who desire to correct their remarks must notify 
the Secretary at the close of the session at which such remarks are 
made, as all the report will be turned in to the printer immediately after 
the adjournment of the meeting. 

Special rates for transportation have been granted (viz., full fare 
going and one-third fare returning by the same route), by the several 
Passenger Associations m®med, and under the conditions noted. 

The Trunk Line Passenger Committee, covering territory west of 
New England and east of Niagara Falls, Buffalo and Salamanca, 
N. Y.; Pittsburg, Pa. ; Bellaire, Ohio; Wheeling, Parkersburg and 
Charleston, W. Va. 

The New England Passenger Association, covering nearly all of the 
lines in the New England States. 
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The Southeastern Passenger Association, covering the territory 
south and west of the Virginias, and south and east of the Ohio and 
Mississippi Rivers. 

The Central Passenger Committee, covering the following grounds : 
Bounded on the east, by Pittsburg, Salamanca, Buffalo and Toronto ; 
on the north, by the line of and _ including points on the Grand Trunk 
Railway, from Toronto to Port Huron, thence via Lakes Huron and 
Michigan to the north line of Cook County, Illinois ; on the west, by 
the west line of Cook County and the Illinois and Mississippi 
Rivers, to Cairo, including Burlington, Keokuk, Quincy, Hannibal 
and St. Louis; and on the south by the Ohio River, including points 
on either side of that river. 

The Western Passenger Association, covering the territory west of 
and not including Chicago, Peoria and St. Louis—in other words, the 
territory west of that of the Central Association—have refused to grant 
the rate. Members from this territory should buy tickets from starting 
point to the nearest or most convenient point in the territory of any of 
the Associations granting the reduced rate, and at such point purchase 
tickets through to Old Point Comfort and obtain a certificate. 

The following extracts from the regulations of the railroads are cited 
for the information of the members. The special rates are granted sub- 
ject to these regulations. 

First.—The reduction is conditional on there being an attendance at 
the meeting of not less than 100 persons holding certificates. 

Second —Each person, to obtain the excursion rate, must purchase a 
first-class ticket (either limited or unlimited) to the place of meeting, 
for which he will pay regular fare, and upon request the ticket agent 
will issue a printed certificate of purchase of the standard form. Agents 
at all important stations are supplied with certificates. 

Third.—If through tickets cannot be procured at the starting point, 
purchase short-trip ticket to the most convenient point where such 
through tickets can be obtained, and there purchase through to place 
of meeting, requesting a certificate from the ticket agent at the point 
where each purchase is made. 

Fourth.—Tickets for the return journey will be sold by the ticket 
agent at the place of meeting at one-third the highest limited fare, only 
to those holding certificates signed by the ticket agent at point where 
through ticket to place of meeting was purchased, and countersigned 
by signature written in ink by the Secretary of the Association, certi- 
fying that the holder has been in regular attendance at the meeting. 

Fifth.—No reduction of fare will be made on the return passage, if 
the going ticket is purchased more than three days before the opening 
date of the meeting; except that when meetings are held at distant 
points, to which the authorized limit is greater than three days, tickets 
may be purchased before the meeting in accordance with the limits 
shown in regular tariffs. 

Sixth.—Certificates are not transferable, and return tickets secured 
upon certificates are not transferable. The transfer of any such is liable 
to prevent the securing of reduced rates fur future meetings. 

venth.—The certificate of agent at starting point, duly endorsed by 
Secretary of Association, must be presented to ticket agent at place of 
meeting, within three days (Sunday not reckoned, except by Southern 
Passenger Association), after adjournment of meeting. The return 
ticket will be for the line or lines covered by the going ticket. 

Eighth.—No refund of fare will be made on account of any person 
failing to obtain a certificate. 

The Old Dominion Steamship Company have also granted a round- 
trip fare of $10 from New York to Old Point. This includes stateroom 
and meals both ways. 


SPECIAL. 


Be sure to obtain a railroad certificate when buying your ticket for 
Old Point, as the greater the number of certificates handed in the easier 
it is to get the reduction in rates next year. Apply for ticket and certifi- 
cate at least 30 minutes before train time. Each person must sign his 
own certificate at time of purchasing ticket for Old Point. Be sure to 
have the Secretary endorse your certificate at Old Point as soon as you 
get there. Apply for return ticket at least 30 minutes before train 
time, and have your certificate with you. Any person, ladies included, 
attending the meeting, is entitled to the reduced rate from the territories 
named. Members will please hand their certificates to the Secretary, 
or his clerk, upon arrival at place of meeting. If there are 100 mem- 
bers present, hoiding certificates, each certificate will then be properly 
endorsed and handed back to owner, before adjournment. ; 

If a sufficient number of subscriptions are obtained there will be a 
banquet at the Hotel Chamberlin, Thursday evening, October 21, and 
an excursion on the waters of Hampton Roads and the James River, on 
Friday, October 22. Tickets admitting member to banquet and, with 
ladies accompanying him, to the excursion can be had for $5. If you 
wish to join in these entertainments please sign enclosed card and mail 
it to the Secretary at once. It will be necessary to have at least 100 
subscriptions to make them successful. 


ALFRED E. FOoRSTALL, Secretary. 
Extracts from the Constitution. 


Sec. 12. Application for Active Membership, or for Associate Mem- 
bership, or for transfer from Associate to Active Membership, must be 
received by the Secretary at least ten days prior to the meeting at which 
the application is acted on. 

Sec. 51. No member who owes two years dues shall be entitled to 
vote, or to participate in the deliberations of the Association, or to re- 
ceive a copy of the proceedings. 

Sec. 52. Any member whose dues shall remain unpaid for a term of 
—_ —. may be dropped from the roll of membership by a vote of 

e Council, 


[OFFICIAL REPORT.—REVISED BY THE SECRETARY.—CONCLUDED FRO 
PAGE 370. | 


FIFTH ANNUAL MEETING, PACIFIC COAST GAS‘ 
ASSOCIATION. 


—— 
HELD AT SAN FRANCISCO, CAL., JULY 20, 21 AND 22, 1897. 


SEconD Day, AFTERNOON SESSION. 
THE QUESTION BOX 


The President—The next question is : 

‘* What experience has been had with fiber pipe as a conveyer o| 
gas ? 

Mr. Holberton—I would state that if anybody wants to see the prac 
tical part of the laying of fiber pipe, the block north of here on Sutter 
street is open and is laid with it. 

Mr. Fish—If anyone will go about the city he will see the beginning 
of several miles of fiber pipe. 

The President—The idea is not the introduction, but the life of the 
pipe as affected by heavy traffic. 

Mr. Fish here read a printed circular relative to the manufacture of 
fiber pipe, after which he said: I have some samples of pipe that have 
been in use for several years which show no effect whatever from acids, 
gas or water, the pipe wherever used giving satisfaction. The only ob 
jection that I have ever heard is the ease with which it is punctured, 
especially by laborers who, being employed by other parties, have had 
no experience with and do not recognize this pipe when they strike it. 
The usual remedy is to place a cheap board or slab of redwood in the 
trench about 6 inches above the pipe as a warning to be careful ; for 
the street crossings I have never yet heard of its being crushed when 
properly laid. 

The President—Does it admit of the regular tamping that is ordinarily 
used in filling in ? 

Mr. Fish—Yes, sir. 

The President—In laying gas or water pipe, as a general thing the 
filling in comes after the pipe is laid and is heavily tamped. 

Mr. Fish—It will not, with ordinary care, be injured in the slightest 
degree. j 

The President—The only reason I make that suggestion is your 
statement about pressure. . 

Mr. Fish—If any member of this Association wants a sample length 
of pipe of any size I will be glad to send it to him at any address, free 
of expense. 

The President—How do you connect services ? 

Mr. Fish—With an iron sleeve having an outlet of the size that you 
wish the service to be. The sleeve is put on and a hole bored through 
the opening of the sleeve into the pipe, into which is screwed the iron 
service. Fiber pipe can be connected with iron mains very readily by 
an iron sleeve and Portland cement. All fittings are supplied—tees, 
ells and crosses. 

The President—Of iron or fiber? 

Mr. Fish—Of fiber. 

The President—Is the sleeve of iron or fiber ? 

Mr. Fish—The sleeve for connecting is of iron. 


The President— 

‘*Has any member had any experience in barring mains to dis 
cover leakage ?” 

Mr. Gregory—I suppose we have all had experience of that kind, and 
though we do not all use the same means, we all attain about the sam» 
end. Instead of using asteel bar we dig a hole at every joint. Firs! 
we uncover a joint and then measure 12 feet, or whatever the lengt! 
may be, and dig a post hole, not a wide hole, but one as narrow as pos 
sible. As soon as one gets down 6 or 8 inches into the ground an; 
leakage will show, coloring the soil, especially if it has been standin; 
for years. If we detect any leakage we re-caulk the joint. 

The President— 

‘* What benefit is derived from the use of tallow gaskets in the lay 
ing of cast iron pipe ?” 
Mr. Secretary, I believe you have an answer to that. 
to Mr. E. P. Callender, of New York City. 

The Secretary (reading)—‘‘In times gone by the practice of using tallow 
gaskets, in the laying of cast iron gas pipes, was quite general. Th 
advantages claimed for this method were, that any spaces or interstice: 
in the lead joint due to cooling were filled with the tallow wh’e wa 
softened by the heat of the molten lead, and thus a joint impervious t 
external moisture was obtained ; and also that the tallow offered : 
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favorable surface to which some of the condensable constituents of the 
gas could become attached, thus making a gas proof joint on the inside. 
‘he tendency in modern times is to reduce the number of operations or 
andlings in pipe laying, and since the introduction of jute, a good pipe 
ayer can make a perfectly tight joint in less time without tallow ; the 
jute packing sufficiently to almost make a satisfactory joint alone; the 
lead acting as a protector, and giving stiffness and stability. The tar- 
red rigging of ships, which has been discarded, cut into suitable lengths 
intwisted and rerolled into a gasket, makes an excellent joint when 
caulked and topped with lead in the usual manner.” I will state in 
substantiation of that, that all of the mains that have been laid in our 
company in the last 15 years have been laid in that way. We employ 
nothing else but the best of discarded ship rigging. We get about a 
24-inch rope, and then separate it into small bits, thoroughly separate 
it and re-wind it, and we have had no trouble at all with the joints of 
our mains. I don’t think, excepting where the joint has been disturbed 
by settling, that we have ever had a leaky joint in our pipes. 

The President—W hat is your experience in that line, Mr. Hollidge ? 
[ would like to hear from you. 

Mr. Hollidge—I concur with what Mr. Britton has said. That has 
been my experience, and I have been in the gas business now for some 
34 years, and that has been my practice from boyhood. Take the 
old ship’s rigging, cut it up into different lengths and go about twice 
around the pipe; you can thus get better and tighter jointing than with 
oakum, or anything that has not tar on it, and it will stand. But I 
also find in laying mains in wet weather that it is very desirable to 
have a grease pot with youin the trench. Some people wholly dis- 
card the use of grease, but I am in favor of it in wet weather. 
Sometimes the wet will get in your joint and it will ‘* blow” on you, 
and the consequence is that you will have a half joint on one side and 
no joint on the other. So I fully believe in carrying a grease pot in 
wet weather. Butin dry weather it is unnecessary. But I positively 
do believe in old rigging. If you can’t get it, get oakum. 

The President—Speaking of tar, you don't lute it with vegetable tar ; 
you refer to Stockholm tar ? 

Mr. Hollidge—Yes, sir. 

The President—You say that is objectionable ; the gas dissolves it, 
or has a tendency to dissolve it, has it ? 

Mr. Hollidge—No, sir. I have taken joints after they have been 
leaded 20 years, and yet the smell of tar remains. 

The President—I misunderstood you; I thought you said tar was 
objectionable. 

Mr. Hollidge—Oh, no; I find dry Manilla rope is a very good thing, 
but that tarred rope is better, and that not only that but it will form a 
soft paste in the joint by the tar running down the pipe and into the 
socket, but it will form a smooth basis for the lead to run on, and 
Stockholm tar is a great deal better for the lead to run on, as it melts it 
and forms a kind of grease, giving a better surface for the molten lead. 

The President—In the matter of tar, did you disapprove of it ? 

Mr. Hollidge—I disapprove of it in dry weather, but I approve of it 
in wet weather, when there is any chance of water coming into your 
joints; sometimes it will blow on you and give you harder work; 
at other times it will run on both sides of the bottom, and leave the 
hole so you will have to block it up with a ‘‘dutchman.” I believe in 
a good, solid joint. 

Mr. Eichbaum—I want to say a word about the excellence of a 
chunk of tarred rope just for the mains ; and, furthermore, I have seen 
that chunk taken out and relaid after 14 or 15 years, and it was appar- 
ently just as good as the day it was putin, and the little Stockholm tar 
that is in it makes it stick so that it jams. In fact, with joints under 4 
or 5 inches pressure, we find no trouble at all in stopping the escape of 
gas, so we can go on and make the joint at our leisure. 


The President— 


‘*‘ Which is preferable, force or suction, in cleaning service pipes ?”” 
Assigned to Mr. Fenner. 


Mr. Eichbaum—I am going to simply state very briefly that force is 
preferable, for the simple reason that there are a large number of ob- 
structions in street mains or services. The long riser pipe running up 
into the house naturally draws moisture. That creates rust, which 

alls down and lodges in the bend; and nine times out of ten, when 
you take down those pipes, you will find this accumulation of dry rust 
which cannot be moved by suction. But you can stamp it out by 
force, and we do it repeatedly in the old services that have been in use 
for 10 or 15 years. We find no trouble at all, as a general thing ; so I 
say force is by all means preferable to suction. 

Mr. Fenner—I was going to say about the same thing, only I want 








to add that in using both combined, suction and force, you get the 
best results. I mean to say that if the man who works the pumps 
gives plenty of suction, he can then use the force more effectively. 

The Secretary—In reference tothat, I think it might be well to make a 
suggestion. I suppose everybody else may have thought of it, but I 
know a great many gas superintendents, in blowing out services where 
rust has accumulated, blow directly into the main. That was the prac- 
tice in force in my place a good many years, and finally it gave us 
bother. We found a 38-inch pipe stopped up with an accumulation 
of rust, and a complaint from defective services. Now for years past 
we have adopted the method of cutting off the service at the main and 
blowing it out in that way. It saves both the service pipe from undue 
pressure, and the main from being filled up. 

The President—All I can do is to give my own experience as testi- 
mony. I agree with Mr. Fenner that both suction and force combined 
are better than force alone. Using force alone has a tendency to com- 
pact the thing that obstructs. It seems that the higher the pressure I 
get the tighter it is, but by using asteam plunger used as a piston, and, 
if necessary, a little water above it by the edges of the main, it produces 
pressure on the obstruction, and finally separates it, and the first thing 
you know you get your pipe free. We have done that with pipes 48 
feet long, and have made them as clean as a whistle. 

Mr. Hollidge—I believe force is the best. 

The President—I simply give you my experience. I have put on 
pressure and hammered the pipes, and it seemed the more pressure I 
got on, the tighter the obstacle became, especially where lodged in an 
elbow. 

Mr. Hollidge—We used to have in operation, 20 years ago, a pump 
that would carry hot water. We put hot water in the pipe, and it 
was very beneficial. I believe in force in that way. 

The President—As far as naphthaline is concerned, I presume that 
would be all right; but Mr. Eichbaum spoke of accumulations of rust, 
which often appears in granulated forms, sometimes in scales, some- 
times in dust ; the scales are like so many little valves, and the dust 
filling up the interstices makes an almost solid bulb. 


The President— 
‘‘ What is the cause and prevention of granulated rust in house 
pipes?” Assigned to Mr. Gregory. 


Mr. Gregory—-That cannot be answered in so few words as some of 
the others. It isa difficult question. I thought I could not answer it 
at all. I turned back to my friend, Mr. Britton, and tried to find out if 
he would not assign it tosomeoneelse. He didn’t dothat, and I thought 
I would see if he would give me some pointers by which I could get 
along with it, and he reminded me that the best interests of this insti- 
tution demanded that each fellow should do his own thinking. So I 
got to thinking of the matter, and this was about the result : There is 
nothing to keep black, uncoated iron pipe, such as gasfitters use, from 
rusting while in place, with the caps off, and temporarily out of use. 
The cold iron in the walls and ceilings condenses the moisture of the 
air inside of the pipe, and this moisture adheres in small globules to the 
iron, making a chemical combination which must form iron oxide. 
When the pipes are in use, however, they are full of gas, making a 
very different chemical condition. According to a table of the analysis 
of 12 English coal gases, found on page 196 of the ‘‘ American Gas 
Engineers and Superintendents’ Handbook,” we find the constituents of 
coal gas to be : 


Vol. Vol.| Vol. Vol. Vol.) Vol.) Vol. Vol Vol.) Vol. Vol. Vol 


















Hydrogen... ........0....2. 45.5% 46.0 | 27.7 /48.77/41.15 51.24 51.80.47.83 50.28 47 60 41.72'25.82 
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Nitrogen 0.5| U.4| 2.81) 5.01) 1 80) 0.88) 5.20).....;.....| 2.79) 1.51 
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In six out of twelve of these statements there is no oxygen, and in 
ten out of twelve there is no aqueous vapor. Oxygen and aqueous 
vapor are almost unnoticeable constituents of purified coal gas. It 
may, therefore, be said that the compound in the pipe will not rust 
iron. To look at the matter in another way, it may be said that, there 
being plenty of iron oxide in all of the purifiers, the rusting power of 
the gas is completely exkausted before it passes the third one. To 
practically prove that the gas will not rust the house pipes when they 
are filled with it continuously, we have but to examine an old wrought 
iron main, that has been in the ground for years, and we will find that, 
though the iron may be rusted nearly through from the outside, it is 
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not pitted at al] on the inside; but, on the contrary, it may have a 
light coating which would have a strong tendency to protect it from 
rust were the oxygen really in the pipe to rust it. I do not want to put 
this dirty sample among the nice things on the table, but you will all 
recognize that the pipe is rusted clear through from the outside, but 
that on the inside it is not affected at all. The gas was in it all the 
time. It would not be so with the house pipe when the caps are off. 
In brief, one cause of rust 1s improper purification of the gas, and the 
preventive is by proper purification. Another cause of rust in the 
house pipes is the air charged with different degrees of moisture while 
they are open and not in use, and the preventive in this case would be 
the use of galvanized iron pipe. A prominent gasfitter and plumber in 
San Jose thinks that carrying a line in stock of plain uncoated black 
pipe, another of dipped pipe, and still another of galvanized iron pipe, 
is one of the foolish things that the trade should abandon. The 
saving, while using galvanized iron pipe, in the repair of leaks that 
would be found in the black pipe and fittings before the work could be 
accepted by the iuspector, will about pay the difference in price, and 
you have a better job in the end. 

Mr. Eichbaum—I have heard what Mr. Gregory says, and he omits 
one factor in the rusting of pipes on the inside, even when gas is in 
them. It is well known to almost everybody that there is a large 
amount of aqueous vapor carried along with the tar and gas which fills 
up the drips in the streets, and many times fills up meters, and where 
service pipes are exposed we frequently have to put drips on the ser- 
vices to catch the water, which goes with the gas as aqueous vapor. 
That is enough to account for the rusting of gas pipes in the house; 
although, of course, there is very little oxygen, there is water, which 
is oxygen and hydrogen combined. 

Mr. Hollidge—I would say that I had a little experience only recently 
on that very identical subject. In reference to our friend Mr. Gregory, 
he states that he does not think rust will accumulate while the gas is in 
the pipes. Just lately we had several houses that could not use the gas 
from the fact that the pipes were in such a bad condition. The conse- 
sequence was that I had to send out of town to get a force pump, cut 
up the floor in many places, and take up the pipes. 

Mr. Gregory—If the last speaker doesn’t like my idea of the forma- 
tion of rust, I would like to ask if he likes my idea of galvanized iron 
as a preventive ? 

Mr. Hollidge—Yes, I do. 

Mr. Kinney—I would like to ask if there is any difference in the 
quality of ordinary black pipe? Is there such a thing, for instance, 
assome kinds of black pipe rusting and others not, under the same 
conditions ? 

The President—I can simply add my testimony in this matter. It 
extends over quite a number of years. In New York city, long before 
they thought anything about oxide, it was part of our work to clear out 
pipes of buildings, especially churches, theaters and halls, where we 
often found granulated rust about the size of gunpowder. In many 
cases it had partially filled the pipes where they were in active service 
right along, but very seldom where the pipes were out of use. Now, 
in the matter of difference in pipe, lately a steel pipe has come into the 
market which has caused every one that has used it to wish that the 
man who invented it had emigrated or died before he put it in the mar- 
ket. Relative to the galvanized pipe, we had occasion to relay ser- 
vices upon some of our principal streets, and as some of the black iron 
services were in fairly good condition, we left them in. It happened 
afterwards that a biock burned down, and I thought while it was being 
rebuilt the services should be renewed. I found that the galvanized 
services in the ground rusted fully as fast, and sometimes faster than 
those of black iron. We reasoned, that as galvanized iron pipe is dip- 
ped first in a bath of muriatic acid, and then in a bath of zinc, oxida- 
tion takes place when in contact with moisture, other conditions being 
favorable, the zinc going into muriate of zinc, and the iron rusting 
faster than it did before. This is my experience. I have found many 
services just in that condition under the gutter, and have attributed it 
largely to the saturation of the ground-with the urine from animals 
standing along the curb. We always find the top of the pipe eaten 
away, the bottom of the pipe being in good condition. 

Mr. Gregory—The President was talking about galvanized iron pipe 
rusting as rapidly as any other pipe ? 

The President—More so. 

Mr. Gregory—But I wanted you to notice that I was talking about 
the inside of the pipe, and he was talking about the outside. I agree 
with him that alkaliin the soil will cut away the iron, and galvanized 
iron pipe will rust about as rapidly in the street as black pipe. But I 
firmly believe that galvanized iron, if used on inside work as house pipe, 





will not rust. They voted me down on this matter, though I had th 
material here to show practically that the pipe had been in the groun 
for a great many years, and had neither rusted on the outside nor o 
the inside. I have that much in practice to show for it, and yet oth: 
members have said, *‘ We found plenty of rust in the risers.” A goo 
thing to do with your risers when you put them in is to puta tee a 
the bottom, and then you can get at them very easily and take the rus 
out. Still, lam very much in favor of seeing galvanized iron com 
into use, and am like that plumber in San Jose. I believe if we wer 
using galvanized iron entirely, instead of three kinds of pipe, the trad; 
could supply galvanized iron nearly as cheap as it does the other lines 

The President—The matter of oxidation is a problem, or else it woul: 
not be asked about here. There are a great many things about it tha 
are very puzzling. As to the introduction of drips : A drip pipe wil! 
stand for years and be as good as it was the day it was put in, rusting 
neither inside nor out. But this question seems to be applied to house 
pipes, and there is where we meet with trouble. It is very seldom that 
service pipes are stopped up with this granulated powder, but the house 
pipes are frequently. Gentlemen, we will have to pass this and come 
to the next question, No. 10. 

Mr. Hollidge—Before you close that little argument: Years ago, in 
the streets and thoroughfares where the mains could not be torn up 
very often, a system was in use to utterly avoid all that rusting of 
services, and I believe to-day, if the larger companies, and even the 
smaller companies, would take it up along their principal streets, it 
would prevent a great loss of gas. Where I, for seven years, served 
my time in this business, we used a V-shaped trough of 3-inch materia! 
under the service, so that it did not matter whether it was lifted or not. 
First we would tar the pipe, and afterwards put this little piece of 1 inch 
by 3 inch under the pipe in a V-shape, and block it up with bricks or 
anything we could get. ThatI haveseen last 20 years, and when taken 
up it was just as good as it was when it was putdown. For the great 
thoroughfares of our cities to-day it is one of the finest things known. 
The service will never rust, and, moreover, if you dip that service in 
oil tar, not coal tar, but oil tar, and let it get a coating of the oil tar in 
side and outside, you will find it will preserve the pipe still better. You 
will never have any trouble from your services leaking if you do that. 

The Secretary—That brings to mind asuggestion I would like to make 
that we have found to be very useful in caring for our service pipes. 
We tar our service pipes with a brush, We attach every length of 
pipe to the exhaust of one of our pumps, which heats it up to the ne 
cessary temperature, and then with the brush we put on this oil tar 
which dries off just as glossy and hard as if painted with black varnish 
and it is hard to knock off. Some which has been ih the ground a 
long time shows no signs of wear. I think it is far preferable to the 
ordinary system of dipping pipes, and is very inexpensive. A man 
with a brush and a pot of oil tar can go over a great many thousands of 
feet of service pipes in a day and change the sockets at each end as we 
dry it. 

Mr. Gregory—We do the same as Mr. Britton ; then in regard to this 
trough that our friend spoke of, we have a habit of making a little 
trough of dirt close in around the pipe, leaving room for the oil tar, 
which we pour over the service, forming a plaster that kills the alkali 
in the ground, and I think makes a very good thing. 


The President—The tenth question is: 


‘Is there any better solvent than gasoline for naphthaline stop 
pages?” 


Mr. D. J. Collins, of Philadelphia, answers that question as follows 

‘* Gasoline, chemically considered, is composed almost entirely of the 
lighter members of the paraffine series of hydrocarbons (Cn H,n + 2 
Naphthaline is only slightly soluble in these hydrocarbons, and ther 
fore gasoline must be a poor material to use for this purpose. 

‘* Probably the best solvent for naphthaline is coal tar naphth 
which is composed of members of the aromatic series of hydrccarbon- 
(Cn H,n.,). These hydrocarbons are all good solvents for naphthalin: 
and especially toluene (C,H,), which constitutes a large part of co 
tar naphtha. One hundred parts of toluene will dissolve 31.94 pars 
of naphthaline at 61.7° F. 

‘* Absolute alcohol is a fairly good solvent for naphthaline, 100 par 
at 59° F. dissolving 5.29 parts of naphthaline. 

‘* Wood alcohol will also answer fairly well as a solvent. 

‘**Ordinary naphtha if not used in too large quantities is a cheap an 
easy solvent, and one readily obtainable. In using naphtha it is n: 
cessary that as soon as it has performed its object that it shall ! 
promptly pumped out of the main or drip. Otherwise the naphthali: 
which has only been dissolved will be redeposited at another poin 
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Vhere large deposits of naphthaline are to be removed, as around the 
orks, a good plan to be followed is to spray in naphtha by means of a 
team jet.” 

Mr. EKichbaum—The only answer that can be given, is, that naphtha 
id gasoline being so much cheaper than wood alcohol, alcohol or 
enzol, practically there is nothing else to use but naphtha, even 
iough it might not be quite as efficient as the other solvents men- 
oned. So theoretically he is right, but practically he is wrong. 


The Presicent— 
‘‘In furnace lining, which is preferable, brick or blocks ?” 


Mr. Eichbaum—Now you come to a subject that strikes me as some- 
‘hing I like to speak about. Of course, when we speak of furnaces, it 
‘oes not make any difference whether the furnace be a generator, or 
vhether 1t be a bench. Years ago when we first started, we had nothing 
» use but bricks, which were about 24-inches at one end, 14-inches at 
lie other and 9 inches long, with the small end next the fire. That is 
ill we could get, but they lasted very well indeed. Afterwards I sent 
Hast and had some blocks made which were 6 inches high and 10 
iuches deep, made exactly to the curvature of the furnace. I put those 
in, they laid up beautifully, and I thought, ‘There, I have got a lining 
‘hat will last three years.” Instead of that they did nut last six weeks 
before they began to give out, and, of course, I set myself to find out 
what was the reason they lasted so short a time. I found the mortar 
jvint corroded a little, and when we first got up a heat the joints com- 
menced to get red hot here and there, while the center of the block was 
comparatively cold, and the consequence was they crumbled off and 
crambled off, until the first thing we knew the block in place of being 
straight was very irregular. They kept on wearing away until some 
of them actually fell out, and, of course, having a stock of blocks of 
that kind on hand, we used them all up eventually, but they did us no 
service whatever. With a brick which is only about 1}-inches or 1} 
inches thick, and 4 inches deep, one has a multiplicity of mortar joints, 
which everybody knows is bad. The plan that has been adopted now 
by the U. G, I. Company, and which shows the truth of the aphorism 
that, ‘‘The truth lies in the medium,” is as follows: A brick is used 
which is 4 inches wide only, and which does not present a large sur- 
face. It comes nearer getting hot all over, and these blocks I have 
found to wear remarkably well, so much so that we have used one set 
of blocks ever since last November, and they are still in pretty good 
shape, whereas, if they had been brick, they would have to have been 
removed, and, if they had been our former blocks they would have 
to have been renewed six or seven times. So that is my answer to this 
question. There is a proper, just proportion which is the right thing 
for furnace linings. Now a firebrick which shows 2}-inches thick is a 
very good proportion indeed. The firebrick lasts remarkably well, but 
large blocks, as a general thing, do not last at all. 

The President—Mr. Converse, will you add your testimony ? 

Mr. Converse—I think if properly made, there is nothing better for 
furnace lining than common firebrick. 

Mr. Russell—We have found in the manufacture of blocks for fur- 
naces—speaking more of that than of the cost of the apparatus—that a 
block 6 inches wide, about 3% inches high, and 134-inches long, which 
could be power pressed the same as a brick, was much superior to the 
large block. ‘The large blocks, being made in a wooden mould, do 
uot get sufficient pressure, nor are they thoroughly burned through. 
When the outer shel’, which has been next to the fire and fully burned, 
wears away, the slag gets on to the interior, which is softer, and then 
the breaking off with your bars ruins the block in a very short time. 
Another block that is used a great deal is 34-inches high, 6 inches wide, 
and only 9 inches long. Back of that block the lining of brick is laid, 
so that the former can be taken out, and this 44-inches of brickwork is 
retained in position. Thus you can patch them conveniently in a very 
‘hort time. I think the main reason why those blocks last better is 
‘(hat they are power-pressed, as the brick are. 

Mr. Kichbaum—Much depends upon the material which you put in 
lie brick or blocks. Some years ago when I was superintendent of a 
rolling mill in Jersey City, N. J., we often melted down the arches of 
our heating furnaces. They did not last very long, but they gradually 
inelted. Mr. Brown was furnishing our bricks, and I spoke to him 
about it. He said it was better to have a brick which melted easily 
(han it was to have brick of hard material which would not last so 
ong. But he added: ‘‘I will make you some bricks that I will guaran- 
ee that you can’t melt, and you can try a lining of them.” So hesent 
lem over, and we made the arch over the heating furnace out of these 
very hard bricks. While the others would last three or four months, 
hese did not last three or four weeks, for they were so hard and so 


brittle when they were hot that they simply dropped out in place of 
melting. I have no doubt Mr. Russell has had experience of the same 
kind and would testify to the same thing. A great deal depends, in 
answering this question, upon who makes the blocks and who makes 
the bricks. 

The President—And, possibly, upon the one who builds the furnace. 

Mr. Eichbaum—I don’t think that makes much difference. 

The President—The reason I make that remark is because of that 
‘experience’? you heard read this morning. You recollect the back 
bench brick worked out; it was composed of brick well laid, but it 
was the fault of the construction of the furnace. I am in favor of 
building up furnaces with brick, or as Mr. Russell suggests. 

Mr. Eichbaum—To sum up tie whole matter, large blocks are objec- 
tionable. 

Mr. Russell—Mr. Eichbaum’s remarks are entirely correct. The man- 
ufacturer must make goods suitable for the purpose intended. Now, 
for what we call high, dry heat, you want a very porous brick ; that 
is, the burnt brick put in the mix should be large, and a great deal of 
it at the point where no slag reaches it. Where brick is made of large 
material it does not shrink as much as one made of small material ; 
but in a furnace where slag or iron rubs against the lining, or where 
clinker rests, a brick made with quite fine material is preferable, be- 
cause it does not wear away so quick as with the larger stuff. 


The President—The next question is : 


” 
? 


‘* What experience has been had with steel pipe for services / 
Has anybody got a good word to say about steel pipe ? 

Mr. Eichbaum—I have answered a great many questions and I 
would like to hear somebody else speak on this query. For my part, I 
condemn steel pipe entirely. I have discovered more holes in steel 
pipe (it was comparatively knew) within the last four or five years 
than ever I had before in cast iron or wrought pipe. Steel pipe in my 
judgment is defective and I shall go back to iron pipe. 

The President—My experience with steel pipe was confined to one 
car-load, and I will never have any more. It is simply impossible to 
use it where much cutting or fitting is being done, especially in putting 
up gas stoves. It will cut out and ruin, in half-an-hour, all your dies. 
Besides, steel pipe will rust more quickly than iron pipe. My experi- 
ence in general is that, if you get good wrought iron pipe, with a 
glossy surface free from blisters or lumps, you will get pipe that wiil 
last longer than any other. Mr. Lally, who represents the Crane 
Company on the Coast, and imports a great deal of that pipe, in re- 
plying to a letter in which I asked him the question before you, said : 
‘* Relative to the use of steel pipe for gas service, I have only to state 
that nine-tenths of all the pipe now used on this Coast, and in fact in 
the country, is steel, and the satisfaction it gives is best aetermined 
from the complaints received from the different users. There have 
been practically none, at least such is my observation, from gas com- 
panies, probably for the reason that, as a rule, there is not so much cut- 
ting, bending and fitting done for service as in some other branches of 
pipe work, say the running of gas on buildings. Now, on this class of 
work steel has not averaged as well as iron, the smaller sizes of the 
former being very uneven. Although some of it may be mild, properly 
welded and satisfactory in every way, the next lot is so hard as to spoil 
the dies in cutting threads, and will break off short or open in the weld 
in bending. There has been so much complaint from the plumber and 
gasfitter that we have considered it expedient to carry nothing but 
wrought iron pipe in sizes below 1}-inch, but in the absence of com- 
plaint from the gas companies it is fair to presume that steel pipe for 
service work is proving satisfactory.” 

Mr. Gregory—I find that the pipes split very much. I am willing to 
have my statement written down that I am opposed to steel p’pe, 
because we have tried it long enough. When I changed, I changed to 
galvanized iron pipe ; perhaps I am getting to bea crank on galvanized 
iron pipe. 

Mr. Eichbaum—We used large quantities of steel pipe. One thing 
that struck me as being singular was, no later than last week I 
asked my foreman how the steel pipe worked about the dies. He said 
the change from iron to steel had not affected the dies at all, that our 
dies lasted as long as they ever did, whereas I see it occasionally stated 
in the papers that it is too hard and does not cut well. We have had 
nothing of that kind. The rouble with us is finding unexpected holes 
in the pipe itself. As to what has been said about rusting, I consider it 
a chemical fact that steel pipe will not stand corrosion from theelements 
as well asiron. Steel pipe is homogeneous, the same thing all the way 
through, whereas iron pipe is a layer of iron and a layer of slag, and a 
layer of iron and a layer of slag. In each pipe there are three or four 
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layers, each one of which layers has slag, which is practically outside 
of iron, and resists the action of rust and the elements, whereas the steel 
pipe, being homogeneous, will eat right through. Moreover, I am 
satisfied that steel pipe put under the same conditions as iron pipe will 
be useless, while the iron pipe will be found all right. I have seen the 


most astonishing effects of rust in steel pipes exposed to the action of | 


the air, effects that I did not think could possibly happen. Pipes have 
not lasted months where they should have lasted years. 
The President—I think the proper question should have been : 


‘* Has anyone got a good word to speak for steel pipes ?” 


Question No. 14 is: 


‘* What is the best method of treating crude oils from 14° to 24° B , 
and what have been results in use of same on mains and meters?” 


The Secretary—Mr. Cline has requested me in a letter to answer that 
for him. Asa great many companies have been using oils of heavy 
gravity, even as low as 12° B., I thought it might interest the members 
who were contemplating the use of these heavy oils to know of the ex- 
perience of a man who had been all through it. Mr. Cline, of Los 
Angeles, has tried it. He has written to me that crude oil from 23° to 
26° gravity needs no treatment at all, when used in the generators, but 
below that, if it is used without mixing at all with any lighter oils so as 
to increase the gravity, it should be superheated very strongly with 
steam, and that, so far as its effects on mains and meters are eoncerned, 
he found no difficulties at all in the use of oils. 

Mr. Eichbaum—I have used 3,000 or 4,000 barrels of oil not over 17° 
gravity without any difficulty at all, or any treatment, but it requires 
extreme care in the management of the works, because the resultant 
tar is so heavy, that unless you keep the tar well mixed up so as to have 
it all uniform, you will have a stoppage somewhere in the works. So 
far as the effect on the mains and meters is concerned, the ultimate re- 
sult of the gas formed by the use of any oil, no matter how heavy, 
would be the same in all cases. Nothing should go into the mains or 
meters but gas, and the gas will be the same, whether it is made from 
oil of 40° gravity or 12°. We have had no trouble of any kind in the 
use of heavy oils, beyond requiring excessive care in the works itself, 
to keep the heavy tar from lodging in some particular place. 


The President—The next question is : 


‘* What has been the experience with gas engines during the year 
for power or lighting purposes ?” 


Mr. Adams (Stockton)—We purchased an Otto gas engine and it is 
very satisfactory. We had a man in the East for the last two months 
looking at all gas engine plants. He returned last Saturday, and I 
have not yet seen his report. 

The President—This experience of yours is cited from natural gas, is 
it not ? 

Mr. Adams—Yes, sir ; we run entirely on natural gas. 

The President—About what power do you get per cubic foot per hour 
from natural gas ? 

Mr. Adams—I cannot tell you. 

The President—Who else present has had experience with gas 
engines ? 

Mr. Jones—I would like to hear from Mr. Guldlin. 

Mr. Guldlin—I have had some experience in the building of large 
engines, very little in small ones. The question has come up about 
using large engines for driving generators and dynamos, especially 
so in natural gas districts. We have built engines for this purpose, 
one of 75 horse power, which generates electric current for the running 
of four cars. That has been in operation for about one year, and has 
maintained a very satisfactory regulation ; in fact, the manager of the 
road claims that the regulation has been fully equal to that of any 
steam engine. The consumption of gas at that station I cannot very 
well state, for the reason that they are buying their gas by contract. 
In an Iowacity they are driving an alternating machine with anengine 
of 100-horse power. The size of the latter I do not exactly remember. 
Although the current fluctuates from 100 to 120 amperes on the street 
railroad, the engines maintain a perfect regulation of the lighting cir- 
cuit or lighting supply, so much so that variation will not exceed over 
2 volts, and fluctuation will be within 1 volt, minute after minute. 
The consumption of gasat thatstation we have been able to get, having 
two meters, one just installed, and the consumption is about 124 cubic 
feet per indicated horse power, and 15 and a fraction per brake horse 
power. Now this of course is natural gas, and in making a comparison 
with coal, water, or any other gas, it will be a question of heat units 
largely. In England, or in Europe, I believe some of the large plants 
are also using producer gas. 


Now, throughout the East, smaller 


| plants are being put in. What they call isolated plants, with block 


system, driving dynamos for lighting large buildings, have proved very 
successful and economical, especially so in the natural gas section. 
Engines are also being installed in towns using artificial gas, and 
I think that in that direction the gas companies have awakened to the 
fact that they can get consumers which they otherwise would not reach, 
and are pushing the gas engine business quite vigorously. One advan 
tage which we have found in the construction of a gas engine is not to 
| follow steam engine plans for weights or strains. A gas engine should 
be built more on the principle of a steam hammer. You should have 
it not only sufficient to do the work, but also sufficient to absorb tie 
| shocks. When you think for a moment of the series of explosions by a 
|gas engine which has a pressure of 225 to 300 pounds per square inch, 
/you can readily see where that comes in, and I think a good many 
| failures in gas engines can be traced to this cause. Another thing is, 
that it has generally been believed, and so stated by builders them 
|selves, that any kind of an engineer, or any kind of an attendant, is 
| good enough for a gas engine. It is entirely wrong. A gas engine to be 
operated properly should have the same care and skill as that given to any 
first class steam engine, and without such it will not work. We have had 
some very interesting experiences ourselves in this respect. In puttiug in 
a gas engine be sure that the gas connections are large enough to supply 
more than the number of feet of gas which a gas engine will consume 
per hour. Yon must remember that you have four strokes and only 
one gas admission, consequently, when you take in your gas you take 
it in very rapidly, and at the rateof four times the actual consumption 
per hour. This point has very frequently been overlooked, resulting 
in failure. We have had experience also in that line. Another thing 
is to have an ample water supply. The water supply should be sufficient 
to maintain a uniform temperature in the cylinder. If not, especially 
when you come to the larger engines, the unequal expansion which 
would result might cause a shut-down of your eugine, by pounding 
between the piston and the cylinder. We did not formerly realize it as 
forcibly as we do now. Within three days interval we discovered 
where the fault lay: In the insufficient water supply. At the same 
time, the engine was built strong enough so that there was no other 
damage except to drag the piston. Another thing which should be 
carefully looked after in a gas engine is the oiling of the cylinder. We 
maintain a very high temperature, and nothing but the very best oil is 
used. There are several oils on the market, and as they cost only from 
16 to 18 cents per gallon, there is no necessity for trying to economize 
in this respect. When increasing the lubrication, one is less likely to 
have pounding between the piston and the cylinder. I now want to 
call attention to another thing-—-I mention these things because I know 
engine plants, which really were not to blame, have been thrown out 
for causes of these kinds, and, as you may have experience in engines 
of larger size it may be quite opportune at this moment. Never con 
nect the exhaust of two engines, but always keep them separate. If 
you do not, in lifting your exhaust valves the exhaust from one engine 
will be forced into the clearance, or what we call the compression space 
of the other, and will give you variable pressures and mixture. We 
built one of our plants by special request, making quite extensive ar 
rangements for the deadening of absorption, and we did this by running 
the exhaust into two large cylinders. It was in the heart of the city, 
and there was a dancing hall above, and other buildings close by. We 
did not discover the defects in this plant until we began to investigate 
to ascertain why it did not develop the same amount of power on its 
foundation that it did on the shaft, and theu we found it very quickly 
but, if these conditions are carefully considered and carefully provided 
for, there is no reason whatever why gas engines should not be intro 
duced quite generally. As for their economy, any builder will guar- 
antee you an economy which will equal that of any steam engine 
whether it is by producer gas, natural gas or artificial gas ; that is, con 
ditions permitting it. We are looking forward to quite an increase also 
in the size of engines. We are somewhat hampered in this country 
yet. The largest engines which have been used in practical operation: 
are the ones I have referred to. There are others now being built o! 
larger sizes, but not yet out ; and there are builders now who are pr« 
pared to furnish any size of engines in single cylinders, up to 500-hors: 
power, and tandem up to 600 horse power. As to the regulation, tha 
has also been done by governing the lights, and we can produce uni 
formity of running equal to that of any steam engine. I have see: 
more variation in the working of a Corliss engine under these con 
ditions than we had in the plant I referred to. 
The President—The next question is : 
‘*What percentage in cost of gas does manufacture and distribu 
tion bear to the total?” 
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‘his question was assigned to Mr. C. O. G. Miller, and the answer 
nade to the Secretary is as follows : 

‘‘To me has been assigned the answering of the question, ‘What 
ercentage in cost of gas does manufacture and distribution bear to the 
ital?’ I think that question is as difficult to answer as, ‘ How big is 

. piece of cheese?’ And instead of trying to answer it shall try to 
low why it cannot be answered in figures. The manufacturing cost 
s governed almost entirely by the price of oil and coal, and price re- 
eived for coke, all of which vary from 10 per cent. to 50 per cent. in 
, year; and unless one is familiar with these prices the knowledge of 
he cost of gas per thousand in the holders can convey little idea as to 
ihe economy and efficiency practiced by the engineer of the works. 
On the other hand, the cost of distribution varies very much with the 
inount of gas sold, and the average yearly consumption of gas per 
meter. The cost of taking statements, setting and removing meters, 
and attending to complaints, not including foreman’s pay, is about 
$1.65 per year per meter in large cities. One company I know of sold 
42,780 cubic feet of gas per meter set. Not having a corresponding in- 
crease in sales, the several thousand additional meters in use in 1896, 
added to the cost of distribution in cents per thousand over that of 1891. 
[t would obviously have been unreasonable to expect the per thousand 
cost not to increase. The price of manufacturing supplies decreased 
between 1891 and 1896, reducing the manufacturing cost, so that while 
the company I have reference to may have been as well managed in 
1896 as in 1891, the proportion of manufacture and distribution to the 
total cost varied very much in those years. The larger gas companies 
notice an increase in taxes every odd year of about 1 per cent. per 
thousand, caused by the larger tax levy that always immediately fol- 
lows a session of the legislature. The above are some of the reasons 
why I think it impossible to state the percentage that manufacture and 
distribution should bear to the total cost of gas.” 


«  Epirors NAMED. 


The President—Gentlemen, I believe this concludes the executive 
session of 1897, and I want to thank you all for your support to my ad- 
ministration, I bespeak for my successor an equally successful support. 
I will appoint as Editor of the ‘‘ Wrinkle Department,” Mr. George H. 
Hollidge, of Merced, and will put the ‘‘ Experience Department” in 
charge of Mr, Clements, of Red Bluff. 


BELATED QUESTIONS. 


Mr. Gregory—I want to ask a question that it may go on record as 
having been considered by the members of the Association. Have the 
members of the Association had any demand for tar for the purpose of 
killing squirrels. Some demand on that account exists in our locality 
and we are going to encourage the introduction of tar for this purp°se 
as much as possible. If it is continued all over the Coast, and farmers 
buy a great deal of tar, it will make a difference in our sales of tar. 
We won't have so much trouble in getting rid of tar. 

Mr. Keaton (of Gilroy)—I have sold all the tar I have made in the 
last six months to farmers, who used it in killing squirrels. They take 
a strip of rag 2 or 3 inches wide, and 8 feet long, saturate it with coal 
tar and push it into the squirrels hiding place. 

Mr. MecNeill—I have been working on gophers in a similar way. It 
cleans them out every time. 

Mr. Thompson—I would like to ask what is the best way to treat a 
generator stack to prevent :t rusting on the inside from the exhaust 
steam ? 

The Secretary—Paint it with oil tar. 

Mr. Eichbaum—There is nothing to equal oiltar. I am talking 
about the outside. On the inside nothing will stay, for it will burn off. 
[ have found out by considerable experience that there is no paint of 
any kind that will stay on iron equal to oil tar, and our holders at the 
present time are in as fine condition as they can possibly be, and they 
have not had anything on them but oil tar for a good many years. 
Before that time we used to paint them laboriously with iron oxide or 
red lead every year. Now, with the exception of dust blowing on 
them, they are in just as good shape after three years as they were 
after two or three months, and all the expense we have is just the 
labor. It seems to me if everybody interested in the oil tar business 
(and so many are at the present time) would interest themselves in giv- 
ing away occasionally to somebody who can use it some of thistar, you 
would find you would soon work up ademand for it. We sell thou- 
sands of barrels where at first we could not sell one, and the use of it 
is growing every year. In fact I am perfectly safe in saying that for 
any purpose whatever, one barrel of oil tar is worth two or three bar 
rels of coal tar, because coal tar dries up and gets away, while oil tar 


Another thing : You paint the roof of a holder with red lead, or paint 
of any kind, the gas will leak infinitesimally, not enough to burn, 
but will get under the paint and make a blister and then corrosion will 
come in. Strange to say, that does not happen at all when you paint 
with oil tar. It gets so hard the gas cannot get under it at all, and it 
will stop these infinitesimally small leaks that used to be the curse of 
our lives in the roofs of holders. 


On motion the meeting was declared adjourned. 





[Prepared for the JouRNAL. } 


Some Abstracts from a Review of Some Articles Printed 
in the “Journal fuer Gasbeleuchtung.” 
> 
By Mr. FREDERICK Eaner, Norfolk, Va. 


A most carefully prepared and exhaustive paper, by Mr. Emil Merz, 
Manager of the Municipal Gas Works at Cassel, appeared in the 
Journal fuer Gasbeleuchtung, of July 17th, the subject being : ‘‘What 
is the measure of gas consumption which should be taken as a base for 
calculations in the erection of new, or the extension of old, gas works ?” 
The title of the article is in itself quite comprehensive ; and as the con- 
ditions under which gas is used in Europe do not differ greatly from 
our own, the conclusions reached by Mr. Merz are worth remembering 
or placing them for handy reference. In the course of his paper Mr. 
Merz remarks that had the proprietors of gas works, at their beginnings, 
treated these works with the same lavish liberality, now so frequently 
seen in the installation of electric lighting plants, the gas industry 
would without doubt be in a more prosperous condition to date than it 
is found to be. 

The paper under consideration contains two tables of statistics, show- 
ing the consumption of gas under the following headings : Cooking 
and heating; power purposes; public lighting; used by gas plant; 
unaccounted-for ; and totals. The figures given are taken from the 
reports of 78 cities. 

There are other tables showing the amount of gas manufactured per 
annum and head of population in 38 cities, also several shorter tables, 
all of which are then combined and condensed in the following neat 
and useful form : 


Gas used per capita of population per annum. 








Least. Medium. Greatest. 
Cubic Feet. Cubic Feet. Cubic Feet. 

Private illumination............ 1,235 1,765 2,295 
Cooking and heating............ 706 1,235 1,765 
Power and industrial purposes... 176 549 882 
My) 1” 211 317 549 
Used by gas manufacturer....... 52 52 52 
Leakage and condensation....... 105 176 247 
Ee ae 2,485 4,094 5,790 


These figures show only the finals in each case, and in using it should 
be considered that possibly, owing to location, no gas (for example) will 
be used for power at all ; or, that because there may be many places of 
amusement, the sum for private illumination ‘‘ for the highest,”’ should 
be taken, while at the same time very little for cooking or heating may 
be expected ; and hence that ‘‘ for least” would be used, etc., etc, An 
example is given : Suppose that, by considering all the local conditions, 
a consumption of 3,513.4 cubic feet is found per capita ; then, for a city 
with 70,000 inhabitants, a works with a maximum daily capacity of 
1,235,990 cubic feet is to be provided, which corresponds to an annual 
sendout of 247,198,000 cubic feet. Butif the projectors are wise enough 
to take a long look ahead, they will in such acase provide for a doubling 
of the demand for gas in the purchase of land and buildings at least. 
On the whole, Mr. Merz’s paper is a very interesting and instructive 
one. 

Mr. H. Gerdes, Chief Engineer of the firm of Julius Pintsch, at Ber- 
lin, Germany, gives us some valuable information in relation to the 
lighting of railway carriages, with special reference to the use of acety- 
lene gas in connection therewith. Incidentally, he makes also a com- 
parison of cost of gas with electric lighting for the same purpose, 
bringing out some very interesting facts. That we may say “facts” in 
connection with Mr. Gerdes statements, would be self-evident to the 
careful reader and studeyt of Mr. Gerdes scholarly and thoroughly 
able paper, which runs through several numbers of the Journal, from 
which these extracts were taken. 

He shows that the ordinary gas lamp delivers light at 0.306 pfennigs 
per candle, the regenerative gas lamp at 0.19 pfennigs, and the electric 





stays for years and years. On the roof of a holder it will stay forever. 





glow lamp, at the mest favorable figures, all the way from 0.41 to 0.85 
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pfennigs. (The writer omits translating the coin value of above as un- 
necessary, since the relative value is plain enough from the figures as 
given.) 

In giving the cost of the electric light, Mr. Gerdes does not charge 
the deterioration of the latter against it; but, while calling attention 
to it, permits the electric glow lamp to be credited with its full starting 
illuminating power, although he shows in an annexed table that the 
lamps were reduced nearly 70 per cent. in illuminating power within 
158 hours burning. 

The firm named made some costly experiments with acetylene gas, 
and the final results seemed to prove that there is a decided danger in 
using it for the purpose of railway illumination ; and, for the matter 
of that, for any illumination where large bodies of the gas may be ex- 
posed to an increase of temperature, by which even a very small por- 
tion of the bulk may reach the splitting point. Herr Gerdes’ paper is 
certainly a most timely and instructive one. 

At the thirty-seventh annual meeting of the German Association of 
Gas and Water Engineers, held at Leipzig, Germany, during the past 
month of June, the matter of inclined retorts received considerable at- 
tention. The Commission appointed two vears before, to gather and re- 
port upon experiences with that method of setting retorts, made its re 
port. The Commission was continued for another year, with an allow- 
ance of money, to enable it to continue its labor of collating statistics 
to be used in future constructions by the members. The report was 
favorable to the system. A paper ‘‘On Experience with Inclined Re- 
torts and Charging and Drawing Machines,”’ was also read by Mr. E. 
Korting, Assistant to the Chief Kngineer at the Vienna works of the 
Imperial Continental Gas Association. Mr. Kérting’s paper was ac- 
companied by a nicely arranged table, illustrative of his subject ; but 
as a similar one, (and more elaborate), originating from the same place, 
and by the former Chief Engineer there, Mr. Edward Drory (now 
Chief Manager at Berlin), was exhibited at the St. Louis meeting of 
the American Gas Light Association, and translated and published in 
THE AMERICAN Gas LIGHT JOURNAL, November 23, 1896, it is not 
necessary, or perhaps even desirable, to reproduce it now. The paper 
of Mr. Korting was well constructed. The writer of it evidently did 
his level best to show the charging machines in their best light, but 
cou'd not help, and honestly did avow, the superiority of the inclined 
retort system over the preceding ones, however good they were shown 
to be. But nothing new inconnection with the inclined retort system, 
which has not already been published in the JoURNAL was brought out 
in the paper ; which was a creditable one to its author just the same. 

One of the papers read at the meeting of the German Gas and Water 
Engineers, was that by Chief Engineer Kemper, of Dessau. His sub- 
ject was ‘“‘Concerning the Development of the Incandescent Gas 
Burner for Street Lighting.” After treating the matter with the usual 
elaborate detail, he concluded with the following significant statement: 
‘** Incandescent gas light for street illumination is greatly increasing ; 
and it is evident that within a few years every city in Germany will be 
lighted in that way, excepting perhaps only in a few instances, where 
for certain squares the much more expensive electric arc light may be 
permitted to remain, instead of this steady, four times as bright as or- 
dinary gas burner light system, of incandescent gas lighting,” etc., etc. 

There were Commissions un ‘‘ Photometry,” ‘*Gas Meters,” ‘‘ Gas 
Heating,” ‘‘ Water Statistics,” and ‘‘ Instruction,” none of which con- 
tained anything of special interest to us over here. 








The Extending Use of Gas in Industrial Operations. 


Ea 


[By Mr. FREDERICK H. SHELTON, in Engineering Magazine. | 


There are about 1,000 towns and cities in the United States wherein a 
total of approximately 60,000,000,000 cubic feet of illuminating gas is an- 
nually manufactured. This gas is used chiefly for lighting, largely for 
domestic cooking and heating, and to a moderate extent for power pur- 
poses. A very considerable proportion of it, however, is used—and to 
the very highest advantage—in place of coal, as fuel for purely me- 
chanical and industrial purposes. That probably a similar volume of 
various kinds of gases other than illuminating gas is also made and 
used, wholly for industrial purposes, is not generally known, except 
ing to those whose business it is to be informed upon such matters. 

It is my purpose to point out the great number and variety of uses to 
which gas is now applied in the arts and manufactures. Within the 
limits of a magazine article it is impossible to go into the details of the 
relative operating cost of gas as compared with other fuels, or of the 
exact nature of all these increasing applications. A bare enumeration 
of the principal uses may, however, attract the attention of consumers 





of hard fuel and lead them to appreciate more fully the advantages 
of gas fuel. 

In the main, heat has hitherto been secured from coal, which, while 
effective, is relatively cumbrous and inconvenient to handle. If coal 
could be conveyed as a fluid, from a central point, through suitable 
distributing pipes, to the various points of use, precisely as is water, 
steam, compressed air, oil, brine, or other fluids, the advantage, con- 
venience and desirability—disregarding cost for the present—would be 
obvious to every user. Assume this possibility, and that in many in- 
stances ‘‘fluid coal,’’ so to speak, is cheaper than ordinary solid coal. 
From the industrial standpoint gas is simply fluid coal, or fluid fuel. 
Its use saves time, increases output, betters the quality of goods, elim- 
inates ashes and heavy stoking labor, enhances convenience and de- 
creases expense. Small wonder, then, that it is extensively used and 
that such use is constantly increasing. 

As popularly understood, ‘‘gas” is an invisible fluid served from 
pipes, which in burning gives off both light and heat. There are, how- 
ever, several well-defined kinds of commercial gas, differing widely in 
their characteristics and heating power. The principal ones are nat- 
ural gas, illuminating or city gas, blue or fuel water gas, oil vapor in 
various forms, and producer gas. These five comprise all the gases 
used by manufacturers at large to any considerable extent for fuel. 
Typical analyses of these, exclusive of oil vapors, are as follows: 


Illuminating Gas. 
Samples Exhibited at Gas 
Exposition, N. Y., 
Feb., 1897. 


Soft Coal 

(Taylor) 

Producer 
Gas. 
12.00 
27.00 
2.00 


2.50 


Blue or 
Fuel 
Water 
Gas. 
50.9 
44.5 


2.45 


Natural 
Gas 
from 
Findlay, O. 


WaterGas. Coal Gas. 
32.7 48.1 
30.2 7.6 
2.4 0.3 
16.8 36.5 
14.4 4.3 er 
0.04 0.4 0.07 —e 
3.1 2.8 2.08 56.50 

Commonly spoken of as gases, these are really only combinations— 
practically definite and constant—of certain other gases, such as hydro- 
gen, carbonic oxide, marsh gas, etc., as may be noted. As these 
component gases have each a well-defined heating value, the calorific 
power of any mixture of them (such as one of the above tabulated 
commercial gases) is readily determined by finding the nature and pro- 
portions of the component gases, and then aggregating their heating 
values. For instance, marsh gas is theoretically one of the greatest 
heat producing gases, and natural gas, being principally composed 
of marsh gas, proves in practice to have the highest heating value of 
all commercial gases. It is obvious that the gas having the greatest 
heating value is, other things being equal, the most useful as fuel in 
mechanical operations. For comparisons of heating values the British 
thermal or ‘‘heat unit’—‘‘that quantity of heat that will raise the 
temperature of a pound of water 1° F.”—is used. Natural gas has a 
value of about 1,100 heat units to the cubic foot. 

Natural gas is thus mentioned in order that its great heating power 
may be noted in figures, in comparison with the artificial gases, of 
which more extended mention will be made, rather than merely to 
specify the uses to which it is applied. These uses of natural gas, while 
many industrially, are only those to which other gases can be applied. 
To the mind of the writer, the substitution for hard fuel of natural gas, 
intensely rich, costing but little, and conveniently supplied under 
pressure, is not a measure so progressive as to call for special commen 
dation. It is certainly nothing in comparison with the skill and in- 
vention necessary to successfully and economically make and suppl) 
an artificial gas that advantageously displaces solid fuels previous!) 
used. . To note the success that has been achieved in the use of artificia 
gas fuel is the especial object of this paper. 

Illuminating or “‘ city ” gas, as made by the water gas process, is th: 
nearest approach to natural gas, in calorific intensity, of any of th: 
manufactured gases. Made by the decomposition of water, it is chief!) 
composed of hydrogen and carbonic oxide, both of which gases have : 
high heat unit value. When these are enriched by petroleum vapors tu 
form an illuminating gas of 25 to 30-candle power, the resulting com 
pound has an aggregate heat unit value of about 725 to 760 per cubi: 
foot. This, the best commercial gas that man can make, is yet, it wi! 
be noted, but two-thirds as rich in heating power as natural gas, whic! 
so far man has been unable to reproduce on any commercial lines 
Illuminating gas, as made by the coal gas process, is gas distilled fron 
rich bituminous coals in retorts, and is composed principally of hydro 
gen and marsh gas. As served to the public, its heat value is abou 
630. This carbureted hydrogen, however, whether made by the coa 


Hydrogen 

Carbonic oxide. .50 
Carbonic acid.. .26 
Marsh gas.....92.60 
Illuminants... .31 
Oxygen 

Nitrogen 
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as or the water gas process, is primarily made to give light. Richly 
iden with hydrocarbons and illuminants, its manufacture, purifica- 
ion and distribution are expensive, and it cannot be sold by gas com- 
sanies at a figure low enough to warrant its general use for heating in 
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lighted half an hour before starting up, all will be at proper heat and 
continue so throughout the day. The work per forge or man is in- 
|ecreased ; time is econumized, and ‘‘ seconds” are decreased : cost is 
lessened, and the quality of the product usually bettered. In such 


nechanical or industrial operations, except where the cost of the heat| work the gas is principally used in ovens or furnaces, which are sim- 
nvolved in an operation is but a small proportion of the total cost. | ply firebrick lined iron boxes, mounted on stands of convenient 


[ts use is practically limited to light operations, where quality and con- 
venience rather than volume of heat are essential. As the variety and 
number of such operations are very great, an enormous actual amount 
if city gas is, after all, used in commercial pursuits. One of the sim- 
plest of these applications is heating air. In ventilation a current of 
air may be conveniently induced by burning city gas in a flue. In dy- 
ers’ and cleaners’ drying rooms, in tobacco seasoning rooms, in drying 
druggists’ preparations, in the warming of lithographers’ stones, ete., 
where a gentle heat is required, city gas is often the agent employed. 
The ripening of bananas by heat from city gas is common in the fruit 
trade. Equally common uses are the warming of liquids and melting 
of metals. In drug and grocery houses gas is used for the heating of 
vats, kettles, etc. Plumbers so use it in the shop for melting lead and 
solder. In large printing houses it is used for keeping type metal liquid 
in linotype machines, and for melting gelatin for ink rollers, ete. In 
bottling works cau tic solutions for cleaning bottles are kept hot by gas. 
The heating of irons isa common use. Both hand irons and the rolls 
of power irons are warmed by gas in laundries. Branding plates, irons 
for marking boxes or for stamping corks, and polishing ironsin various 
trades, are conveniently heated by gas. In the more strictly mechani- 
cal operations, hard soldering or brazing with the blowpipe is very ex- 
tensively done with gas. In the jewelry and silverware working cities, 
of which Providence is typical, no mean proportion of the gas com- 
pany’s output is used in the shops for the soldering, tempering, case 
hardening and annealing small tools, dies, cutters, ete., and in the hun- 
dred and one small operations requiring heat. In other directions the 
uses of city gas seem endless. Dentists use gas in Bunsen burners for 
warming and for softening cavity fillings. Express companies use it 
for melting sealing wax—an apparently trivial, yet strictly typical, in- 
stance of its convenience. Gas fired ovens for firing decorated china 
are common. The metallurgist uses gas in assaying. Small tools, 
springs, and scores of other metal objects are made by gas heat. Hat 
factories use it in working felt, and shoe factories are large consumers. 
The filaments of incandescent electric lamps are baked by city gas in 
some instances. Bakers, confectioners, and restaurant keepers con- 
stantly use it in their industries. Bicycle makers use it for liquefying 
japans and enamels, and for brazing, annealing, hardening, ete. And 
so the list might be extended ad infinitum. 

One important use is in water distilling equipments for private 
houses. The increasing demand for pure drinking water has brought 
into the market gas heated stills for this purpose. 

‘*Blue” or ‘‘ fuel water gas,” or uncarbureted hydrogen, is the 
gas made in the first step of the manufacture of illuminating water 
gas. Composed almost entirely of hydrogen and carbonic oxide, it 
burns with a clear, blue, smokeless flame, and has a heating value of 
about 300 to the cubic foot. For mechanical purposes the gas is excel- 
lent, and it is simply and cheaply made. Commercially, however, the 
efforts to make and distribute it to the public at large for heating and 
industrial purposes have been unsuccessful. The reason is that, while 
‘blue gas” is cheaper to make, its distribution costs as much as that 
of city gas, and, with its heating value but half or less (owing to the omis 
sion of the rich hydrocarbons or oil vapors), it has had to be sold at prices 
that have not repaid the makers. Even when sold at but half the price 
of city gas, it proves, on the whole, to be still as costly per heat unit, 
and is, therefore, limited, like illuminating gas, to small operations. 
The plant for making it, however, is comparatively simple, and in 
numerous cases manufacturers who could not afford to buy either city 
or blue gas of another have yet found it practicable and economical to 
put in individual plants to make their own supply, thus saving the 
cost of distribution and management, and the profit. They thus obtain 
a gas of good heating value, clean and complete in combustion, easily 
piped and applied and low in cost. For practically all the industrial 
purposes for which city gas is used, and kindred ones where small or 
moderate volumes of heat are required, it gives satisfaction mechani- 
cally, and often secures a marked economy over hard fuels. Many 
private plants are using this gas. Probably its most typical use is in 
factories where metal working in many small forges is conducted 
upon a large scale, as in cutlery works, for which purpose it is an 
ideal fuel, vastly superior to coal. With coal there is the liability of 
unevenness of fire—causing irregularity of goods and loss of time; 
with gas, there are no ashes to handle, and if the forges or furnaces are 


| height, for drop forging, annealing, tempering and hardening, case- 
hardening, die making, etc. Blue water gas has also been used for 
| years in the largest saw and file works in the country, and particularly 
|in watch works. In the latter it has proven peculiarly suitable for 
delicate work, such as the annealing and tempering of fine springs, the 
enameling of dials, the melting of gold, silver and platinum, fine 
blowpipe work, etc. An interesting instance of the perfect suitability 
of gas fuel for many specific and unusual purposes in industrial opera- 
tiors is the use of blue water gas in one of the large New England 
bleacheries for sngeing the nap from cotton cloth. The old way in- 
volved the use of a heavy copper cylinder, revolving over a bed of 
coals that kept it hot. The web of cloth was rapidly moved over it, 
from one roller to another, in such a way as to graze the hot copper 
roll, tangentially. The momentary contact burned off the nap, but 
was also liable to burn holes in the cloth by fuel specks carried up, 
ete. The copper rolls were expensive, and warped and cracked in use, 
involving frequent re-surfacing. The substitution of gas has made a 
perfect arrangement. In place of the copper roll, a finely perforated 
gas pipe is now used ; a row of minute gas jets supplies the requisite 
line of flame for singeing the passing cloth, and the cumbrous coal bed 
and cylinder are things of the past. 

Blue or fuel water gas has also been considerably used in foundries, 
iron and steel and glass works, ete., for drying cores and flasks, piate 
welding and reheating, crucible melting and other purposes. Such 
industries, however, tend towards the use of large quantities of heat, 
and, while mechanically the work may be well done, economically it 
approaches the conditions wherein producer gas may be the cheaper to 
use. For drop or trip hammer forging, or other small high tempera- 
ture forging or furnace work—in rivet, rod and nail machines, in 
pipe bending and all operations of similar magnitude, blue gas is at its 
best. 

The use of ‘‘ oil gas” or some form thereof, owing to the cheapness 
of petroleum and naphthas, has in recent years made very considerable 
progress in the arts. The term is elastic. The true oil gas, made from 
petroleum vaporized in retorts by heat, is a chemically fixed illuminat- 
ing gas of very high candle power, with heating value unnecessarily 
good, and too expensive for mechanical operations. As ordinarily 
understood, ‘‘oil gas’’ is merely a mechanical mixture of air with oil 
vapor. A current of air is passed over or through suitable volatile oils, 
picking up so much vapor that the transportable mixture will burn 
with a moderate light and high heating effect. The Springfield gas 
machine for lighting isolated country houses is an old, though perfect, 
type of this. The ‘‘ gasoline gas” or ‘‘ greased air” product, asso made 
and popularly named, has practically all the characteristics and advant- 
tages of a gas, and for convenience sake is so designated. Apparatus 
for making it has been so perfected of recent years by the use of proper 
mechanical devices for insuring the uniformity and reliability of the 
product that to all intents and pu>poses such apparatus has become the 
equivalent of individual factory gas works suitable for affording a fluid 
fuel supply that will in many cases do the work done by natural, city, 
or blue gas, and with equal satisfaction and economy. Many such 
plants have been installed, particularly by metal working establish- 
ments, isolated from the use of the so-called regular, or true, gases. 
While for a trifling amount of heat it would not pay to install a plant 
for its manufacture, and for large operations the cost of any form of 
oil gas would exceed the cost of producer gas, there is yet an enormous 
field of medium mechanical operations for which it is suitable. Those 
applications already mentioned, involving high temperature work on 
a small scale, are representative. The manufacture of sewing machines 
and bicycles involves many specific applications. Dial and enamelled 
novelties, and gun work, where drop forgings are a principal feature, 
are other specific instances. Other applications are the manufacture of 
rouges and polishing compositions ; the melting of copper in brass 
foundries ; the manufacture of dentists’ tools and of artificial teeth ; 
muffle work ; assaying and refining gold and silver ; ‘“‘sweep reducers” 
melting, and blowpipe work. 

The heating value of the=warious oil gases differs widely, dependi» + 
largely upon the design and efficiency of the producing apparatus. 
As made from naphtha on a high grade, typical, modern machine, its 
value is about 300 heat units per cubic foot, or about the same as that 
of blue water gas, 
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‘* Producer gas,” by far the lowest in heating value of all commer- 
cial gases, presents a great contrast between itsapparent relative worth- 
lessness as compared with other gases, and its actual value for magnifi- 
cent fuel economies in the largest manufacturing establishments, where 
its virtues are known and utilized. As ordinarily made, it has but one- 
fifth or one-sixth the heating value of city gas, or but 120 to 135 units 
per foot. More than one-half of it is incombustible nitrogen. It is 
utterly useless for illumination. It is so dull and inert that it cannot 
be easily lighted or burned if it has become cooled and lost the original 
sensible heat of the gas producer. It cannot be used in small quan- 
tities, or conveyed through small wrought iron pipes, or be piped 
around a town like other gases ; and yet, despite all these apparent 
drawbacks, it is so cheaply and simply made, and so wonderfully 
effective when properly applied, that it has become the standard and 
only fuel in numerous industrial operations of the highest importance. 
These operations are at times spectacular, and always interesting. 
Limitations to the use of producer gas are that it must be used as made, 
and on a relatively large scale, and at a point practically adjacent to 
the place of manufacture. These limitations are not objectionable in 
large manufacturing plants, and many, by installing producer gas, 
have practically secured all the advantages of cheap natural gas. In 
competition with rivals in the natural gas field, the ability thus to se- 
cure so cheap a gas fuel is often a point of extreme importance. Pro- 
ducer gas, made up of carbonic oxide, hydrogen and nitrogen, is mere- 
ly the blue gas of incomplete combustion often seen hovering over the 
top of domestic furnace fires. It is purposely made on a large scale 
from either buckwheat anthracite or cheap slack bituminous coals. 
Burned as it comes from the producer, it is so low in heating energy 
that it cannot be so used, except where moderate furnace heats are suffi- 
cient. By preheating the air used for combustion, however, by some 
system of recuperation, increased temperature can be secured ; and if, 
by a full system of regeneration, the incoming gas and airare both pre- 
heated, as high a furnace temperature can be obtained as may be neces- 
sary for almost any kind of work. In the latter cases, moreover, for a 
given amount of work the amount of coal necessary, converted into 
and used as producer gas, is often but a half or a third that which 
would have to be used if directly burned. Forsuch reasons it is by far 
the cheapest fuel, where large quantitiés of heat and white-hot tem- 
peratures are required, as, for instance, in steel works. For years it 
has been a standard part of such plants for firing open hearth furnaces, 
the heating of slabs and ingots, the melting of steel, etc. Glass manu- 
facturers have also made most extensive use of it in both crucible and 
tank furnaces for melting purposes. That it is sufficiently efficient in 
this work, one can well believe when standing before a 60-foot furnace 
of molten glass, kept seething and surging under the radiant heat from 
a torrent of producer gas playingover it. In copper and silver mining 
districts—notably in Montana—for smelting and ore roasting, producer 
gas is largely used with especially marked success as regards evenness 
of temperatures and economy. The same is true for iron, zinc and 
other ore roasting. The modern method of steel making requires the 
reduction of the 24 per cent. of sulphur often present in the ore down 
to about 4 per cent., before going to the smelting furnaces. The pro- 
cess consists of driving out the moisture by roasting, and producer gas 
is now practically the only economical way of accomplishing it. In 
the firing of pottery, terracotta and brick kilns, producer gas is also ex- 
tensively used. In the char houses of sugar refineries, for the making 
of animal charcoal, it is becoming a staplefuel. In annealing furnaces 
in the manufacture of steel rope and malleable castings, and in brass 
and copper works, it is used in numerous instances. In city gas works 
it is often employed for firing the retorts that distill coal gas. In 
illuminating water gas manufacture it is used for heating the chambers 
necessary to fix and make permanent the petroleum vapors used for 
enriching. For themanufacture of enameled iron bath tubs, ‘‘granite” 
and other enameled iron ware, it is peculiarly adapted, giving a cheap 
and uniform heat for firing the muffle ovens which contain the goods. 

In the Solvary Process works near Syracuse, and in other similar 
chemical establishments involving large operations or reductions by 
heat, it is used extensively. In short, wherever heat is required ona 
large scale, producer gas is generally the cheapest of all fuel as well 
as wonderfully effective and convenient. 

One of its most interesting special applications is the tempering of 
steel guns at the Bethlehem Iron Works, South Bethlehem, Penn. 
The gun is hung within a vertical furnace, and upon it from all sides 
numerous jets of producer gas play, until the right temperature is 
reached. The gun is then transferred to an adjacent oil bath, plunged 
within, cooled, and tempered, precisely as a blacksmith tempers a fine 
tool. When it is stated that some of these guns weigh 25 tons each 





(40-ton ones are in prospect) and are 60 feet in length, and that both 
the furnace and the oil tank resemble in size the water tower of a small 
town, the magnitude of this industrial operation of tempering by gas 
may be realized. 

Enough has been said to show that gas, whether of one kind or an- 
other, is used most extensively for industrial purposes, and that its use 
is evidently a factor of the highest importance to progressive manu- 
facturers alive to the necessity of securing the greatest economy and 
all possible advantages in their fuel operations. And yet, extensively 
as it is used, and constantly increasing as its uses are, it is the opinion 
of the writer that the number of plants in which gas is so used does not 
constitute one-quarter of the number wherein it can, and ultimately 
will, be adopted to advantage. Whether it should be adopted or not 
by manufacturers not yet using it, need not be a matter of vague opin- 
ion ; it is a matter susceptible of proof from practically exact figures. 
Hard fuel for any given heating operation now costs a certain amount. 
A given net amount of heating effect is secured from it, which can be 
closely calculated. The comparative cost of an equivalent net amount 
of heat secured from any one of the several commercial artificial gases 
mentioned is a matter of comparatively easy figuring to any one 
familiar with the nature of the work, the cost of the gas or gas-making 
materials, and the relative heating values and characteristics of the sev- 
eral gases. A manufacturer paying large sums per year for hard fuel 
who has not employed an expert to determine whether illuminating, 
blue, water, oil, or producer gas can advantageously displace that hard 
fuel is certainly running a large risk of conducting his business under 
a handicap of unnecessary fuel expense, compared with the possible 
lower cost of gas. In a surprising number of cases the figures will 
show that economy can be secured by intelligently substituting one of 
the gases mentioned, to say nothing of an increasing amount of pro- 
duct, a better grade of work, and other incidental advantages almost 
invariably secured. 








The Evolution of Electric Lighting Fixtures. 
oo 
[A paper read by R. M. Dyer, before the National Association of Gas 
and Electric Fixture Dealers. } 


To a manufacturer or dealer who entered the business after the pres- 
ent constructions had become standard, and without knowledge of the 
travail which preceded that result, electric and combination pendants 
appear to be only the ordinary gas fixtures with the wires and insulat- 
ing joints added, and with such simple changes in construction as are 
required to accommodate these conditions. Back of this, however, 
there is a history which has never been and probably never will be 
fully written, and which is known only in part to those few manu 
facturers and dealers who participated in the early introduction of the 
incandescent electric lamp. 

That lamp was invented by Mr. Edison in the summer and fall of 
1879, and was publicly exhibited in operation on a considerable scale at 
Menlo Park, N.J., during the Christmas holidays of that year. The 
exploitation of this lampas a substitute for gas for interior illumination 
was undertaken by The Edison Electric Light Company. During the 
year 1880 the only plant worth noting was that on the steamboat 
‘*Columbia,” of the Oregon Navigation Company, plying between 
Portland, Oregon, and San Francisco, Cal. This boat had oil fixtures 
to which were added crude attachments for supporting incandescent 
lamps. The fixtures were made by Williams, Page & Company, of 
Boston, Mass. They were special constructions, which have never bee 
repeated, and which furnish no indications of how to build pendants 
suitable for general use for the lighting of houses. 

In February, 1881, The Edison Electric Light Company rented th: 
dwelling house, 65 Fifth avenue, located on the east side of Fifth avenue 
just south of Fourteenth street. It undertook to equip this building 
with a complete electric lighting plant which would show the possibili 
ties of the incandescent lamp for interior lighting, both for offices and 
household uses. The rooms were to be provided with pendants corres 
ponding in number and location to those which had been used in thi 
house for gas, with a newel post standard, with a slide fixture, and 
with brackets. All these fixtures were for electric light only, no com 
bination arrangements being included. The slide fixtures and the 
brackets were special constructions, and are not interesting for th: 
purposes of this paper. The contract for these fixtures was given t 
Mitchell, Vance & Company on specifications furnished by The Edi- 
son Electric Light Company. Mitchell, Vance & Company did th: 
metal work, and called in Mr. Charles R. Hinds, a gas lighting elec 
trician of reputation, to furnish the electrical devices in accordancé 
with the specifications. The fixtures were built on a patented idea of 
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Mr. Edison’s involving the ‘‘ knock-down” principle. They were 


brass-finished fixtures, of a selected design for gas work, and were | 


provided with large bodies open at the bottom, and in these open 
bodies were located large circular blocks of vulcanized fiber, upon 
which the electrical connections were made. Each arm of the fix- 
ture was wired complete, and the wires terminated at the inner end of 
the arm in two insulated contacts corresponding in principle to the 
contacts on the base of an incandescent lamp. The block of vulcan 
ized fiber secured in the body of the fixture was provided for each arm 
with a set of insulated contacts corresponding in principle with the 
contacts in a lamp socket. The object was to enable the connections 
between the arm wires and the main or stem wires to be made by sim- 
ply screwing the arm in place, and thus the fixture arms could be 
wired complete and the fixture taken apart or ‘‘ knocked down”? for 
shipment without disturbance of the wiring. The fixtures were not 
provided with any main stem wires by the manufacturers. These were 
to be provided by leaving the wires projecting from the outlet of suffi- 
cient length to enable them to be drawn through the pendant to its 
lower end and there secured by screws to the proper contact plates on 
the blocks of vulcanized fiber in the bodies of the fixtures. 

The arrangements just described were actually carried out, the main 
wires being passed through the outlets by putting in T-connections 
with the horizontal pipes in the ceiling, which T-connections had 
openings at the center of the T for permitting the main wires to be run 
directly down through the outlet. The fixtures were delivered on 
March 15, 1881, and Mr. Luther Stieringer, at that time employed by 
Mitchell, Vance & Company, was given the work of erecting the 
fixtures. Stieringer was to have nothing to do with the electric work ; 
that was in charge of an electrician for The Edison Electric Light Com- 
pany. Difficuities arising from bad contacts, ground connections, 
etc., were soon developed ; and after considerable tinkering to over- 
come these difficulties, Stieringer, with the consent of the Edison 
Company, took out the electrical contrivances in the fixtures and re- 
wired them on the simple plan, at present employed, of soldering and 
tapping the joints between the stem and arm wires, and to avoid still 
other difficulties he opened the line of piping back of each fixture, leav- 
ing an air gap which cut off the fixture frum the ground formed by 
the house piping. The result was satisfactory, and the electrical diffi- 
culties disappeared. 

From this work Stieringer was brought toan appreciation of the fact 
that if internally wired fixtures of the general design of gas fixtures 
were to be made useful and were to be supported from the house piping, 
as he believed they should be in the case of simple electric fixtures and 
knew they would have to be in the case of combination arrangements, 
it would be necessary to provide a device which should form an effective 
mechanical connection between the fixture and the outlet, and an effec- 
uve electrical separation or insulation between those parts. This re 
sulted in the production of the insulating joint, two forms of which 
(one adapted for electroliers and the other for combination fixtures) 
Stieringer made about this time, the work being done at night at his 
house. It was some time later, however, before he had an opportunity 
to put his ideas to the test of practice, but these insulating joints he car- 
ried around in his pocket and showed to various people in explaining 
his notions relating to fixture work. 

During the year 1881, several manufacturing establishments were 
organized for making the various kinds of apparatus required for incan- 
descent lighting by the Edison Company, and an effort was made to 
get one or more of the gas fixture houses to undertake the manufacture 
of electric fixtures. None of these houses was found willing to go to 
the expense of developing the new forms and devices which would be 
presumably required, while they were quite willing to do work at the 
risk of the purchaser in accordance with specifications which might be 
submitted to them. Their position was thought by the electric light 
men to be antagonistic to the new industry, and perhaps it was, in the 
sense that there was no certainty that the new illuminant would fur- 
nish them with the same business opportunities as did the gas which it 
would replace ; and, naturally enough, gas fixture manufacturers with 
an established line looked upon the uew industry as involving experi- 
mental expense without an assured outcome. 

In this situation the firm of Bergmann & Company was organized 
and a small shop established for the manufacture not only of fixtures 
but of miscellaneous small devices, such as sockets, safety catches and 
switches, which were not within the scope of the other Edison factories. 
That firm undertook the electric fixture business on lines quite inde- 
pendent of the gas fixtureart. Their first pendants consisted of asimple 

iron pipe for the stem and a large cast iron body open at the bottom, in 
which the arms were screwed. The iron was given a bronze finish, 


| 
| 





and the bottom of the body was covered with a hard rubber cap, which, 
being black in color and presenting a different appearance from the 
finish of the fixture, was painfully conspicuous. A large block of wood 
was set in the body, and on this block were mounted plates to which 
the arm and stem wires were screwed. Circuit controllers having stems 
projecting through the hard rubber cap were also mounted on this 
block, as well as safety catches. These fixtures were provided with a 
crowfoot or with an equivalent device in the form of a closed cast iron 
canopy with a flange for fastening screws ; and whether provided with 
the crowfoot or the flanged canopy, the fixture was designed to be 
secured to a large base of wood, which, in turn, was attached to the 
ceiling. The fixture as manufactured was wired complete in the arms, 
but the stem wires were omitted and were designed to be provided by 
wires extending from the ceiling which were to be drawn through the 
stein of the fixture and secured at their ends to plates on the wooden 
block in the body. 

An improvement upon this construction introduced by Bergmann & 
Company was a similar fixture provided with stem wires which ended 
in a large plug attached to the top of the stem, this plug being similar 
to the base of the lamp, or to an attachment plug such as now em- 
ployed, but made of wood and several timeslarger. To the ceiling was 
attached a large circular block of wood having a socket corresponding 
to the lainp socket, in which the ceiling wires terminated. By this 
plan a building could be wired complete, the wires terminating in the 
sockets in the ceiling blocks, and the fixtures could also be wired com- 
plete and could be attached in place by simply screwing the plug on 
the end of the fixture to the socket in the ceiling block, making at the 
same time a mechanical and an electrical connection. 

A number of fixtures of the two kinds described were manufactured 
and shipped to the Paris Exposition in 1881, and a few, particularly 
of the kind supported by the crowfoot or flanged canopy, were put 
into use in this country. During this time electricians who did not 
care to use the Bergmann fixtures supported their lamps by means of 
such expedients as came to hand. Some gas fixtures were used with 
wires wrapped around the outside or carried to the lamps aerially, and 
in some instances a partial concealment of the wires was effected ; but 
nothing in the way of a standard of construction was adopted except 
in the case of those fixtures manufactured by Bergmann & Company. 

In the fall of the year 1881, Stieringer wired and hung, in ac- 
cordance with his own ideas, electric light fixtures in the house of Mr. 
J. Hood Wright, in New York city, and in the spring of 1882 did simi- 
lar work in the house of Mr. J. W. Doane, of Chicago. Both Mr. 
Wright and Mr. Doane were interested in the Edison business. Hav- 
ing thus demonstrated to his own satisfaction the success of his plan of 
using internally wired gas fixtures supported by insulating joints, 
Stieringer applied for his patents covering the use of the insulating 
joint in connection with electric and combination fixtures of this char- 
acter. His work, however, had not so strongly impressed the electric 
light people as to effect a change in the character of the fixtures manu- 
factured by Bergmann & Company. 

The recognition of the merit of gas fixture designs for electric 
fixtures, and of Stieringer’s method of using them, was of slow growth, 
and only came about by the ‘gradual introduction of the incandescent 
lamp for interior illumination in locations where the users would not 
consent to the lack of ornamentation and artistic effect which had be- 
come a standard in connection with gas lighting. As the business 
grew, the frequency with which fixtures of this class were required 
and the dangers from fire which their use involved, brought the sub- 
ject to the attention of the fire insurance interests, who formulated 
rigid rules as to the separation of wires carrying the electric lighting 
current from each other and from other conducting bodies, which, if 
enforced, would have prohibited the use of internally wired metallic 
fixtures. Indeed, the insulated wire at that time on the market was 
quite unsuited to the work, and it is questionable whether the fire in- 
surance underwriters would ever have permitted the internal wiring of 
metal fixtures as a regular practice if improved forms of insulation 
had not been developed. 

Stieringer’s plan of introducing an insulating joint between the fix- 
ture and the outlet reduced the danger considerably, and in 1884 the 
New England Insurance Exchange adopted a rule requiring the em- 
ployment of insulating joints when fixtures were hung from grounded 
supports. This requirement, which was adopted later by fire insur- 
ance underwriters throughout the country, together with the improved 
forms of insulated wire which were developed, resulted in the general 
adoption of the present standards of construction in the electric fixture 
business, and the gas fixture manufacturers, commencing first with the 
larger houses and extending subsequently throughout the trade, took 
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up the manufacture of electric and combination fixtures as a part of 
their regular business. 

A review of the entire situation shows that it was the insulating joint 
and the ideas involved in its use which led to the present universal em- 
ployment of gas fixture designs for electric and combination fixtures. 
Without the insulating joint, a form of insulated wire having a high 
insulation, protected mechanically by some armor which would pre- 
vent abrasion, might have been finally developed, and would have en- 
abled the safe internal wiring of metal fixtures without the use of the 
insulating joint. Such an improved insulated wire might have been 
produced as the result of the pressing demand for it in the absence of 
the insulating joint ; but it is apparent that, with the imperfect insula- 
tions which existed in the early days of the electric lighting art, and 
which still exist, the insulating joint is the foundation upon which the 
present electric fixture art rests. That joint and its use in this connec- 
tion were invented by Stieringer, and are covered by his patents, to 
which, in view of the meritorious results accomplished, full credit 
should be given. 

To this very complete statement by Mr. Dyer may be added the fact 
that Mr. Maitland bought intothe Stieringer patents in 1888. Itisexpected 
to have the suit against the Goetz Company argued at final hearing in 
the Circuit Court in New York early in the fall. Whichever way the 
case is decided, it will undoubtedly be appealed in the Circuit Court of 
Appeals for that circuit. When that Court will decide the case cannot 
now be determined. The earliest possible date is about the end of the 
present year. When that decision is given it will be the ‘ ultimate” 
decision for that circuit, and probably for other circuits. 








A Difference in Hydraulic Mains. 
—_— 
[A paper read by Mr. P. Eaan, of Tralee, at the last meeting of the 
North of Ireland Association of Gas Engineers. | 


Having been requested to contribute a paper to this meeting, it oc- 
curred to the writer, when looking for a subject, that any trouble 
arising in the retort house, no matter how apparently trifling, should 
not be allowed to pass unnoticed, as, of course, any defect in this very 
important part of the plant may interfere seriously with the successful 
workiny of the whole concern, especially in the case of small under- 
takings. For this reason, and with the view of leading others to give 
their experience, he has brought the matter forward. 

When the writer took charge of his works, the retort house con 
tained four beds of five retorts, each 22 inches by 15 inches, and 7 feet 
6 inches long, with 5-inch ascension pipes, tapering to 4} inches at the 
top, and 4-inch H-pipes, all connected to a cast iron hydraulic main 36 
feet long and 16 inches in diameter, with one 5-inch outlet at the end 
for gas, tar, and liquor. A piece of 1-inch gun barrel pipe, with a stop- 
cock, was scre xed into the side, and led to the tar well. Presumably 
this was intended to lower the seal of the dips, which, it must be ad- 
mitted, they in certain cases badly needed, as some of them were found 
to havea tar seal of 34-inches. One of these beds was continually 
giving trouble with stopped ascension pipes. So in the following year 
one half of the hydraulic main was disconnected and taken down, some 
new stands procured, and properly levelled, and this half connected 
again with only two beds of retorts. The other half of the main was 
treated in the same way the next year, and a new outlet pipe attached 
at the end, and connected to an 8inch foul main passipg round the 
house on its way to the condensers. The result was complete freedom 
from trouble with stopped pipes in those beds. 

Some time afterwards, it became necessary to erect two new addi- 
tional beds of retorts at the opposite side of the house. The retorts 
were 24 inches by 15 inches, and 8 feet long, set five in each bed, with 
6 inch ascension pipes tapering to 5 inches, and 5-inch #-pipes ; the 
hydraulic main being @ shaped, 18 feet long and 22 inches in diameter, 
made of wrought iron plate %-inch thick, and connected to the 8-inch 
foul main. Everything being new, these two beds could not be got to 
heat very satisfactorily for the first three or four seasons. There‘ore, 
when next the retorts were renewed, it was determined to have a 
change. Then some alterations were made in the settings ; the exit- 
flue on the crown of the arches being closed, and new uptake-flues 
built in the back wall with dampers on the top. The heats then be- 
came excellent ; but a very unpleasant change took place in the form 
of choked ascension and bridge pipes. These, however, were easy to 
clear, and the trouble caused was trifling in comparison with what was 
in store ; for in a short time the hydraulic main itself became choked 
with thick tar and pitch, which blocked up the mouths of the dips, and 
on several occasions as many as four out of the ten retorts were stopped 





in this manner. It was anything but pleasant on a winter’s evening, 
when perhaps the full number of retorts at work are required. 

In order to clear the main, it was necessary to make a large hole in 
the retort house wall to get the end plate taken off, as it was of no use 
to drive bars down through the dip-pipes. When this was done, the 
main was found to contain very little liquor, but a mass of pitch and 
very thick tar, which proved rather difficult to remove, as it stuck so 
fast to the iron that the chisel-pointed bars used to glance off the hard 
portion of it. A jet of steam was laid on to it; but this was found to 
be too slow. Then a couple of strong gas flames, burning from the 
ends of a length of pipe, and connected by a flexible tube with the 
nearest gas supply, were applied to the bottom of the main in different 
places. This heated the iron so that the pitch loosened, and could be 
drawn out in large masses by means of a rake. 

This clearing of the hydraulic main had to be done every six or seven 
weeks, until the beds were let down. Then a tar outlet was put on at 
the end. It was made of 3 inch gun-barrel bends and f’s, formed into 
a trap, with the end projecting through the wall, where it dropped the 
tar and liquor into a rain water hopper-head fixed to the wall, from 
which they were conveyed by a3 inch pipe to an iron store-tank, where 
they were separated. This tank serves for filling the barrels; it being 
raised from the ground on stands. A 4-inch water supply was then 
connected to the other end of the main, with a regulating tap within 
easy reach of the stokers, and a constant stream of water kept running 
through it. This keeps the dips and H-pipes cool, and brings away the 
tar while it is in a soft and thin state. Any stoppage or check in this 
arrangement can be readily detected, as the tar and liquor can be seen 
flowing into the hopper from the retort-house door. This, however, 
has not occurred since it was put on. The whole thing works most 
satisfactorily ; a constant water-seal being maintained, which can be 
regulated to any required depth. 

In conclusion, the writer would remark that the difference still exists 
between these two hydraulic mains, that the old section at the other 
side of the house never chokes or collects pitch in the manner described, 
though the heats have been just as good. But the charges are not 
quite so heavy ; the retorts being somewhat smaller. Then the extra 
thickness of metal in the old pattern main seems to keep the tar cooler, 
aud prevents it from forming into pitch, as the heat does not penetrate 
it so quickly. 

Discussion. 

The Chairman said they had listened to an excellent paper by their 
friend from Tralee. It was very good to see a manager coming such a 
distance, and giving the Association such an excellent paper. 

Mr. W. Miller (Cookstown) asked what sort of coal was in use when 
the hydraulics were fixed up. Was it the same as was in use before ? 
And what was the thickness of the wall? Frequently the wall was 
very thin. He had seen 4}-inches ; and they knew the heat it had to 
stand was very great. With walls 9 inches, and even 13}-inches thick, 
he had occasionally had stopped pipes. He had found one pipe stop 
when he could not explain why it had done so. There was only one 
in the whole place which stopped ; and the way he cured it was by a 
little jet of water and dropping some asbestos down it. He let the 
water enter through a very small orifice—a gas burner, in fact. He 
presumed that the author of the paper did not do anything with his gas 
liquor, because he understood he was sending in ordinary cold water 
into the main, which would make the liquor valueless. But probably, 
like himself, he could do nothing with it. 

Mr. D. Williamson (Clones) asked what height the mains were. Were 
they both the same height ? and did he understand from Mr. Egan that 
the one was a $ inch wrought iron, and the other a cast iron pipe ? 

Mr. Egan said that, with regard to the coal used, he might mention 
that, in the beginning of this trouble, it was English coal he was using; 
but before they had got over it, they had changed to Scotch coal. The 
trouble was, however, just as bad with it. The sort of coal used did 
not seem to make any difference. The front walls of the two benches 
were 9 inches thick. He would not mind very much afew pipes chok- 
ing ; but in his case the hydraulic main was simply blocked up with 
pitch. That was his trouble. He did not make any use of the liquor 
from the main. Even if he did lose it, he considered that a desperate 
case required a desperate remedy ; and he was prepared to sacrifice the 
liquor for the sake of the main, because it was in the midst of the winter 
time. Those were the principal retorts he had in use at the time. The 
height of the main was the same in both sections. The main in the old 
section—the cast iron one—was much thicker than the new one. It 
was more troublesome. The old section was circular ; the new section 
was U-shaped. 

Mr, Miller said thatthe reason he asked about the coal was that just 
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bout a year before, he was concerned, in his present works, with a coal 
rom Wigan which was brought in, and it pitched the main in just the 
same way. The pitch had to be dug out with spades ; and he never 
‘ould find out why it did pitch. 

Mr. Egan—Our difficulty was the same with both kinds of coal. 

Mr. T. Hands (Enniskillen) said he would like to make a remark re- 
garding an experience he had had, as to the pitching of a main. The 
main was very low; and thearch had been put up perhaps a good many 
years before. It was only of 44-inch firebrick, backed up with 44 inches 
of red brick ; and it was very poorly filled in. The main pitched up; 
and they had to dig it out. He put on 9 inches of brick rubole along 
the wall in front, and filled it in with lime ; and as it heated up, the 
lime ran into the brick rubble. By this means, the hydraulic main was 
heated up; and he never had any difficulty with it afterwards. Want 
of heat was the trouble with him. 

Mr. G. Norman (Dublin) said he believed that the pitching of the 
main was more likely to occur with regenerative furnaces than with 
the old direct form of firing. At Athlone, where they had Hislop’s re- 
generative furnaces, it took about two days to put things right. 

Mr. R. Ross (Dungannon)—But in Athlone the bridge pipes are out- 
side the roof altogether. 

The Chairman said he had no doubt they had all had their own 
troubles with pitched mains and choked ascension pipes; and he did 
not know if acure had yet been found for them. Everybody thought 
his own was the cure. He(Mr. Nesbit) thought, however, it was under- 
stood that pitching was caused by an extra strong heat coming off the 
bench ; and in his opinion about the best cure was to keep the hydraulic 
main pretty high above the brickwork. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 


—_— fe — =~ 
Mr. GEorGE F.. SuMMErRS has been appointed Superintendent of the 
gas department of the Hackensack (N. J.) Gas and Electric Company. 





THE proprietors of the Logan Iron Works, Brooklyn, N. Y., are 
under contract to build a relief holder for the water gas plant which 
the Bridgeport (Conn.) Gas Light Company has determined to con- 
struct. The holder is to have a capacity of 40,000 cubic feet. The same 
contractors will also erect a storage oil tank for the Bridgeport Gas 
Light Company, the tank to be equal to holding 75,000 gallons of oil. 





AT the annual meeting of the Malden and Melrose (Mass.) Gas Light 
Company the officers chosen were : Directors, George W. Walker, W. 
B. Buckminster, Frank E. Chandler, Everett J. Stevens, John A. 
Coffin, E. A. Stevens, Jr., Daniel Russell and V. W. Mason ; Presi- 
dent, Geurge W. Walker ; Vice-President, W. B. Buckminster ; Clerk 
and Treasurer, V. W. Mason. 





A CORRESPONDENT at Victoria, B.C., writing under date of August 
22nd, says: ‘‘ Not long ago a special meeting of the Vancouver City 
Council was held to consider a proposition for the purchase by the 
city of the plant of the Vancouver Gas Company, Limited. Mr. 
Gideon Robertson, who appeared for the Company, stated its position. 
The Company, he said, owned 12 city lots, on which site stood a well- 
built gas works, fully up toany demand that might be made upon it for 
it, gas by the residents of the city. There were 15 miles of mains, and 
609 meters were placed and in use. With regard to the financing of 
the Company, Mr. Robertson said there were two issues of debenture 
bonds. The first.issue was of $50,000, at 6 per cent., interest payable 
half-yearly in August and February; $1,000 had been already paid on 
this, so that on $49,000 all the interest had been paid, and the principal 
was due in February, 1898. The second issue was for $150,000, at 6 
per cent. for 5 years, of which $96,500 was outstanding. The principal 
was due on the 1st of November of next year. The total indebtedness 
of the Company was thus $145,500. The speaker had submitted an offer 
to London, where he believed the value of such plants could be figured 
almost to the dollar by experts, and he had an offer, which was now 
good, for $125,000 in cash, the London people to assume the indebted- 
ness of $145,500, making a total of $270,500. If the works were sold 
to the London peuple, a commission would have to be paid, and the 
offer to the city was at $265,000, or $5,500 less than the offer from 
London. The Aidermen discussed the proposal and finally decided by 
resolution that they would not recommend the purchase under the con- 
ditions named ” 





THE same correspondent adds that the affairs of the New Westmin- 
ster (B. C.) Gas Company are to be ‘‘officially wound up,” by the 
appointment of a receiver. 
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SECRETARY W. A. ALDRICH, of the Spokane Falls (Wash.) Gas 
Light Company, is our authority for the statements that the business of 
the Company is steadily growing larger. Over 60 per cent. of the Com- 
pany’s patrons use gas for fuel, in one way or another. Welsbach 
burners to the number of 5,000 were placed during the twelvemonth. 
Since January 1st the Company laid 24} miles of new mains, and fur- 
nished service pipes to 73 new houses. The increase in sendout 
amounted to 44 per cent. 


Mr. Epwin W. Pratt has resigned from the service of the Los 
Angeles (Cal.) Lighting Company. 





THE plant and property of the Birmingham (Ala.) Gas Company 
stands on thecity assessment rolls, for purposes of taxation, at $28,000. 

THE new gas rate at M‘Keesport, Pa., of $1 per 1,000 cubic feet, less 
10 per cent. for prompt payment, is now in effect. 





AT the annual meeting of the Concord (N. H.) Gas Light Company, 

a semi-annual dividend of 3 per cent. was declared, and the following 
officers were chosen: Directors: L. D. Stevens, John Kimball, Henry 
McFarland, John P. George, J. M. Mitchell, Benjamin C. White and 

F. A. Stillings ; President, L. D. Stevens; Clerk, Sylvester Dana ; 
Treasurer, Jno. Kimball. 

Mayor Topp, of Louisville, Ky., in his annual message, had this to 
say about the city’s interest in the shares of the Louisville Gas Com- 
pany : ‘‘ It is not generally known that the city of Louisvilleowns one- 
fourth of the stock of the Louisville Gas Company, or, in round num- 
bers, $925,000 worth of stock. So far it has been a good paying invest- 
ment for the city—in fact, about as good as can be had in those parts. 

It is true there was a slump in the price of stock during this year, and 
there was also a feeling of trepidation among the holders, but since the 
examining committee made its report the tendency of the stock has been 
upward. I understand there is a syndicate which offers to pay $110 
per share for all available stock. This is a very reasonable offer, but 
it is questionable if, even at that figure, we can dispose of our holdings. 
I had the honor to be designated as a member of the investigating com- 
mittee which recently examined into the affairs of the Company. The 
committee had the benefit of the services of an expert gas accountant, 
and together we probed the affairs of the Company to the bottom. At 
the conclusion of the investigation we made our report to the stock- 
holders and directors. In this report we outlined the condition of the 
entire plant, and made certain suggestions, all of which will likely be 
adopted. Among other things we recommended that a dividend of 2 
per cent. be declared at once ; accordingly a dividend was paid under 
date of July 1, and the city has been credited with $18,500 on its bill 
for public lighting this year. Speaking of being credited with $18,500 
reminds me that there is a peculiar feature with our relations to the 
Louisville Gas Company, namely : The Louisville Gas Company, by 
an act of the Legislature, granting a charter to said Company, is made 
the custodian of the city’s stock in the concern. Acting on this author- 
ity, they not only keep the city’s ledger pertaining to the operations of 
the Louisville Gas Company, but they have taken a step in ad zance of 
this, and they assume that being qualified as custodians, they havea 
perfect right to handle our stock as if it were their own. This means 
that they consider it their prerogative to take such action in relation to 
our stock as they see fit, whether or not such action is contrary to the 
expressed wish of the executive or legislative branches of the city 
government. The effect of this is peculiar, in that, while the city 
actually owns the stock, it has no voice in the management of it, except 
through the four men whom the Council elect annually to serve as 
Directors of the Louisville Gas Company. As the Directors elected by 
the Council form only one-third of the whole body, it is apparent that 
our interests would suffer if a combination were formed against us in 
the directory. To illustrate our helplessness, we will suppose that the 
General Council and the Mayor desired to sell the stock o: the city to 
the syndicate now seeking control of the plant and an ordinance or 
resolution should be passed demanding that the stock should be sold ; 
we will suppose, too, that a majority of the directory of the Louisville 
Gas Company are opposed to the sale. Now, the Louisville Gas Com- 
pany, being the custodian#of the city’s stock, also being in full charge 
of the plant, refuse to issue certificates to the syndicate for the stock— 
how, then, could the transfer be made? I contend that the principle 
is wrong and that it should be changed at once. If it be true that the 
Legislature has clothed said Company with authority to manage or dis- 
pose of our interests, I think the charter which grants the Gas Com- 
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pany this right should be amended, so as to take away from said Com- 
pany the control of our property.” 





AT the annual meeting of the Rockville (Conn.) Gas and Electric 
Company, held in Rockville on the 6th inst., the following officers were 
chosen : President, A. M. Young; Vice-President, George E. Terry ; 
Treasurer, F. W. Marsh; Secretary and General Manager, D. F. 
Burritt. 





THE work of building the entire plant for the Newport News (Va.) 
Gas Company has been intrusted to the United Gas Improvement 
Company. The contractors will install one of their standard sets of 
double-superheater, Lowe water gas apparatus, with a daily capacity 
of about 125,000 cubic feet, the rest of the contract calling for the entire 
equipment of a modern gas works, the apparatus to include an ex- 
hauster, station meter, purifiers and storage oil tank. The relief holder 
system will be used. The work will be pushed rapidly, and it is 
thought that Newport News will have gas before Christmas time. 





THE Philadelphia Gas Improvement Company, of Philadelphia, Pa., 
is increasing its plant by the erecting of a new fireproof pipe shop, con- 
structed entirely of iron. The structure is to have a steel framework 
with a corrugated iron covering. The contract for erecting the 
structure has been let to the Berlin Iron Bridge Company, of East 
Berlin, Conn. 





A CORRESPONDENT at Salt Lake City, Utah, forwards the following 
under date of the 2d inst.: ‘* While it has been generally understood 
that yesterday was the time set for the formal transfer of the various 
electric light, gas and power plants to the Union Light and Power 
Company, the legal conveyances have not yet been filed for record. 
The consolidation will undoubtedly be perfected in name as well as in 
fact within the next few days. General Manager Campbell says that 
no complications have arisen and that none are likely to crop out to 
the disadvantage or hindering of the plans that are being perfected. 
In fact, the pursuit of policies on lines harmonious with the contract 
of consolidation is in process, and the management will soon be able 
to inform the public that the merging of interests will result in vastly 
improved service at lessened cost to the consumers, meanwhile pre- 
paring for increased benefits by way of cheaper operating expenses to 
the integral parts of the combination. Manager Campbell also stated 
that if there were any embarrassments of a legal nature affecting the 
contract obligations of the Salt Lake and Ogden Gas and Electric Light 
Company or the companion corporations, he was certain they were so 
slight that a few days’ time would remove them. The consolidation is 
of such magnitude that the perfecting of details will probably require 
a little more time than was estimated. At any rate it can apparently 
be relied upon that there is no hitch in the deal now or in prospect, 
and a few days hence will see the concentrated energy of the Big Cot- 
tonwood and Pioneer Companies delivered from the Citizen Company’s 
central station. 


THE company supplying natural gas in the Richmond, Ind., district 
has notified the residents that those who use the gas for illuminating 
purposes will hereafter be obliged to pay 20 cents per 1,000 cubic feet 
for such service. This is an increase of 7} cents per 1,000. 








AT a meeting held to complete the reorganization of the gas and 
electric lighting interests of Elyria, Ohio, the following officers were 
named to manage the affairs of the combined properties: President, 
W. G. Sharp; Vice President, A. L. Garford; Treasurer, J. C. Hill : 
Secretary, R. T. Reefy. 





THE Westmoreland and Cambria Natural Gas Company has discon- 
tinued its offices in Johnstown, Pa. 





Press despatches from Chicago are to the effect that last Monday the 
property of the latest gas enterprise at Waukegan, IIls., known under 
the title of the Pipe Line Service Company, would be sold at auction. 
The ‘‘ property” included a site on the Lake front, ‘‘some miles” of 
buried gas mains, and a doubtful franchise. 





THE proprietors of the Wilmington (N. C.) Gas Light Company have 
announced their rate schedule for a supply of current to incandescent 
electric lamps maintained in the center of the city. The rate is said to 
be 25 cents per lamp (16 candle power each), from dusk to 11 p.mM.— 
save Saturday, when current will be kept on till midnight—per week. 





A CORRESPONDENT at St. Paul, Minn., writing under date of Sept. 
6th, incloses the following : ‘‘President Benson of the St. Cloud (Minn.) 





Water, Light and Power Company, which has been in the hands of a 
receiver for some time, issued a call for a special meeting of the share- 
holders, to be held under the authority conferred by the by-laws, for 
September 9th, at which it is proposed to take preliminary steps in line 
of reorganizing the Company on a substantial basis. The Water, Light 
and Power Company is the corporation which owns the properties of 
the gas and electric light companies, also the possessions of the water 
power and mill companies. The main matter proposed for considera- 
tion is the surrender by the mill company to the other members of the 
corporation its only asset—a dam.” 


Here is a sample of a neat plea that was offered by a gentleman in 
excusing himself for using gas for which he had not paid: ‘‘Among 
the callers upon the County Attorney, of Butte, Montana, some days 
ago, was the Secretary of the Butte Gas Light and Coke Company, 
who informed Assistant County Attorney Connolly that, under the 
orders of the Company, he desired a warrant for the arrest of Philip 
J. Harrington. The latter was charged with violating a law pas.ed by 
the Fifth Legislative Assembly for the protection of gas companies. He 
explained that Mr. Harrington, who used gas in his place of business, 
had, for the purpose of defrauding the Company, detached the meter 
and connected the inlet and outlet pipes with a piece of rubber hose, 
through which the gas flowed without the formality of being registered. 
The Secretary admitted that he did not know how long the bye passing 
had been going cn, but the fact that it had been occurring was detected 
three days before the complaint was made. [he Secretary (Mr. Wil- 
liams) said when the attention of Mr. Harrington was called to the ex- 
isting state of his gas supply, Harrington replied all he knew about it 
was this: The meter had been leaking and he had called in a man to 
repair it. The workman said he could fix the meter so that the cost of 
gas thereafter to Mr. Harrington would be less than it had been there- 
tofore, the price of the fixing to be $10. Mr. Harrington instructed the 
man to fix the meter, which was done, and the $10 was paid. That was 
all Mr. Harrington knew about it. For his ignorance Mr. Harrington 
will be formally tried, Justice Laurandeau having issued the necessary 
warrant.” 





SeoretTary J. W. R. Cine, the clever and capable managing man 
of the Springfield (Ohio) Gas Company, now rejoices in the direction 
of a plant that is quite well upto the demands for gas of General 
Bushnell’s progressive city. The scheme of improvement completed 
this summer included a large addition to the storage capacity and a 
notable extension to the Company’s main system. 





A RECENT incorporation is that of the International Standard Gas 
Manufacturing Company, of New York City, which proposes to license 
sub-corporations to manufacture and dispose of ‘‘patented”’ gas 
machinery. The ineorporators are William H. Russell, of Hasbrouck 
Heights, N. J.; W. B. Wigg, of Paterson, N.J.; J. C. Beekman, of 
New York City; and George E. Russell, of Nyack, N. Y. 








Diagonal Joints for Boilers. 
th liaise 

A contributor to a recent number of The Locomotive, in an inter- 
esting article upon diagonal joints for steam boilers, with a study of 
their strength as compared with longitudinal and circumferential 
seams, says: 

‘¢ There is still much to be learned about diagonal joints. We need 
tests of them, made on a large scale, so that we may know exactly how 
the plates will behave under the oblique stresses to which they are sub- 
jected. The only published experimental data that we recall at the 
present writing are those relating to a test made in England, about 25 
years ago, by Mr. Kirkaldy. He made up two single-riveted joints of 
iron plate, .38 inch thick, and having a tensile strength (with the grain) 
of 39,380 pounds per square inch. 

‘* One of these was an ordinary square joint with six ;,-inch rivets, 
pitched 2 inches from center to center. The other was a similar joint, 
except that it contained 8 rivets, and was inclined at an angle of 45° 
to the direction in which the stress was applied. In the tests, the square 
joint gave an efficiency of 48 per cent., while the diagonal joint gave 
an efficiency of 64 per cent. In other words, the tests showed that 
the diagonal joint was stronger than the square one in the proportion 
of 64 to 48 ; that is, it was 1.33 times as strong. Our table indicates 
1.27 as the theoretical ratio in this case. This is as good an agree- 
ment as could be expected, but more expansive data would be 
very acceptable.” 
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Profits of a Coal Tar saunas, 


The London Journal ‘‘ notes” that accord- 
ing to a statement of Dr. Otto N. Witt, Presi- 
dent of the German Society for the Protection 
of Chemical Interests, the chemical industries 
of Germany are in a generally prosperous con- 
dition. None of them, however, pays so well 
as the coal tar color manufacture ; the average 
dividends declared in this trade between 1886 
and 1895 being 19.2 per cent. The average 
dividend of the coal tar dye industry has in- 
creased without a break, and with remarkable 
equality, since 1886. In that year, the average 
was not quite 10 per cent.; in 1891, it was up- 
wards ot 20 per cent.; and between 1892 and 
1895, it has been 23.45 percent. Unfortunately, 
there are no means of showing what propor- 
tion of this increased profit belongs to the coal 
tar remedies, which are now made at most of 
the coal tar products factories with at least as 
much assiduity as the manufacture of colors. 

On the other hand, it is asserted that the 
burdens on the industry, i in consequence of 
enforced contributions towards the insurance 
of workmen, etc., are increasing every year. 
Wages have also risen considerably since 1886; 
so that, for one reason and another, the ad- 
vantage of cheap labor hitherto enjoy ‘ed by the 
chemical industry of Germany tends to disap- 
pear, and the time is approaching when the 
skillof German chemists alone will avail to 
retain this lucrative trade in the country. It 
will then appear whether or not the vaunted 
superiority of German technical training is 
really good for anything at all. 











The Market for Gas Securities. 

Comparative uncertainty is the outlook this 
week over the point that Consolidated gas 
will eventually reach, the market for it hav- 
ing been feverish, although the pulsations 
were continually to the increasing point. The 
high rate for the week was 220, with consider- 
able realizing this afternoon (Friday), which 
bruoght the price back to 217. The plan of 





union respecting the agreement to amalgamate , 


the properties of the Equitable Gas Light 
Company and the New York and East River 
Gas Company, shows the basis on which to 
estimate the eventual outcome of the union of 
the city’s gas interests. Presuming that the 
existing common of East River is to be ex- 
changed at par for the future common of the 
succeeding Company, the street rate for exist- 
ing East River common should be a fair guide 
as to the first value of the new general com- 
mon. The street estimates East River com- 
mon, ex rights, to be worth 86, wherefore new 
common should be worth a like sum. 

Under this construction, Consolidated gas 
should be worth 286, proviced that the writer 
is not far wrong in his thought regarding the 
value of the senior securities that will be 
offered in exchange for original Consolidated. 
In any event no mistake can be made through 
buying Consolidated at anything under 225. 
All gas shares seem to be suffering from the 
climbing fever, and in several of them false 
values have undoubtedly been made. How- 
ever, ‘tis better to carry a palsied gas stock 
than a vigorous electric lighting security. 
Chicago gas is buoyant, and Brooklyn Union 
is in the same category, the closing to-day hav- 
ing been made at 126 to 1264. Baltimore gas 
is strong, and Bay State is weak; but we im- 
agine that the latter will do to hold. The gen- 
eral situation is favorable. 





Gas Stocks. 





Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks, 


35 Wau St., New York Ciry. 
SEPTEMBER 13. 
=> All communications will receive particular attention. 


t= The following quotations are based on the par value 
of $100 per share. 


N. Y. City Companies. Capital. Par. Bid. Asked. 
Consolidated. ......00+++++++ $35,430,000 100 =. 21914 220 
COIR wi cccncnsices eeeekens 500,000 50 195 

© GOB ccicecincs mwaee 220,000 .. 100 ; 
Equitable..........00. eossee 4,000,000 100 25 27 
Ps cc edseodsan «++ 1,000,000 1,000 105 
- ist Con. 5’s...... . 2,300,000 1,000 114 ° 
Metropolitan Bonds ....... 658,000 ti 108 112 
Mutual.......0- cocccccecece 6S ACRLGUD 100 315 825 
“© Bonds .....0...sse002 1,500,000 1,000 100 102 
Municipal Bonds...... coccce 750,000 , ae 
Northern ........ ecccccces es 150,000 50 85 
” MN isdeaceccccs 150,000 1,000 ae 98 
New York and East River.. 5,000,000 100 85 87 
PHOECEIOS «0.0 cc ccvccccess 2,000,000 100 117 117% 
Bonds Ist 5’s............ 3,500,000 1,000 112 i13 
** 1st Con. 5’s....... 1,500,000 j 105 1064 
Richmond Co., 8. I......... 348,650 50 50 
= Bonds....... 100,000 1,000 oP “a 
PU iansetedcesaue seeee 5,000,000 100 145 147 
Preferred ..... eccecsocce §=SCCREES 100 155 157 
Bonds, 1st Mortgage, 5°’s 1,500,000 1,000 114 115 
PP  cicuadaeaenecente Sues 299,650 50 130 P 

Out-of-Town Companies. 

Brooklyn Union ........... 15,000,000 100 122 122% 
” - Bonds os 8) 15000,000 1,000 113 1134 

Bay State........ scecceces 15,000,000 50 12% 13 
be Income Bonds..... 2,000,000 1,000 a 35 


Boston United Gas Co,—- 
1s Series S. F. Trust.... 
2a “ w id 


7,000,000 1,000 93 ee 
3,000,000 1,000 80 81 


Buffaio Mutual............ . 750,000 100 125 “a 
| 200,000 1,000 95 100 

Central, San Francisco..... 2,000,000 ad 95 - 

Chicago Gas Co.........000 25,000,000 100 1055, 10544 


Chicago Gas Lt. & Coke Co. 


Guaranteed Gold Bonds. 7,650,000 1,000 104 10414 





Columbus...... evccccce 1,069,000 90 91 
Ist Mortgage............ 1,085,000 “ o 96 


2,000,000 100 73 77 
600,090 1,000 1i% 103 
8,500,000 100 203 203% 

1,600,000 50 18444 187 
500,000 50 7 35 
150,000 1,000 a PP 

1,000,000 100 5944 «60 


Consumers. Jersey City.... 
= Bonds essoeessse 
Cincinnati G. & C. Co....... 
Consumers, Toronto........ 
Capital, Sacramento........ 
Domads (GS). .cccceceese- 
Consolidated, Baltimore... . 


Mortgage, 6’s........ «+» 3,600,000 ‘ 10 107% 
Chesapeake, Ist 6’s..... 1,000,000 
Equitable, 1st 6’s. ...... 910,000 
Consolidated, Ist 5’s.... 1,490,000 





Detroit ....ce.- re me 4,000,000 50 50% 
Con. Bonds........ ee 4,312,000 Pe: 92 9246 
Equitable Gas & Fuel Co., 

Chicago, Bonds........... 2,000,000 1,000 - 101 
Fort Wayne ........ eecesese 2,000,000 ‘ 83 84 
<5 WO iccixe + 2,000,000 . 93 95 
Ee ee 750,000 25 . 145 
Indianapolis... acdcadseds SAeee es 152 155 
Donde, 6's Te cccce 2,650,000 we 107 109 
SOMES CRY vo ncaviciauccecs , 750,000 20 ©1180 * 
Lafayette Gas Co., Ind..... 1,000,000 100 8S 89 

Bonds ....0006 seseeeeess 1,000,000 1,000 92 94 
RE entnddsadasedeaties 2,570,000 50 - wi 
Laclede, St. Louis ......... - 7,500,000 100 45 1534 

PROROIIOG véeden'« aaa +» 2,500,000 100 94 98 

NE da iccessds <e eseees 9,034,400 1,000 103 7 
Eis Falla, N.Y. cccccceces 50,000 100 ? 100 

IE 2 cn cate acewtacdas 25,000 ea ; 100 
Montreal, Canada ...... ee 2,000,000 100 200 
Newark,N. J.,GasCo....... 1,000,000 - 142 

PN OT idecccicducses 4,000,000 +a 123 
PW SOE catuciseasweees 1,000,000 2 225 és 
CROREREE, COB iaitedc ccc ctssees 2,000,000 - 53% 

i ndaddees 750,000 
Peoples Gas Lt. & Coke Co., 
Chicago, 1st Mortgage.... 20,100,00 1,000 is 108 
2d - ..-. 2,500,000 1,000 104 105 
Peoples, Jersey City....... ° 500,000 50 hs 175 
Rochester Gas & Elec. Co.. 2,150,000 50 - 

Preferred....... cocccece 2,150,000 50 83 i 

Consolidated 5’s ........ 2,000,000 e 874% «(9 
San Francisco, Cal. ........ 10,000,000 100 94 944 
St. Paul Gas Light Co...... 1,500,000 100 49 | 

ist Mortgage, 6’s........ 650,000 aa 84 87 

Extension, 6’S........0 600,000 te : 

General Mortgage, 5’s.. 2,400,000 . 88 90 
WC Ils. Sd keedeccecice 500,000 25 és 
Washington, D. C......... .» 2,000,000 20 250 
Western, Milwaukee........ 4,000,000 100 87 Ss 

WM  ckceas «<sceeds 3,556,000 i 98 100 


Wilmington, Del............ 550,000 50 200 202 
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Logan Iron Works, Brooklyn, N. Y....... Seecescoesescese 436 


Riter & Conley, Pittaburgh, Pa...........cccccscccscscccee 419 


SCRUBBERS AND CONDENSERS, 


G. Shepard Page’s Sons, New York City................-. 435 
PF D. Wood & Co., Phila., Pa........... wbedasededesecsees 434 
James R. Floyd & Sons, New York City..............- oo. 436 
Continental Iron Works, Brooklyn, N. Y..........+++ soe. 454 
Gas Engineering Co., Pittsburgh, Pa............sese00--- 432 


Logan Iron Works, Brooklyn, N. ¥.....cccccccsccccscscces 406 
Riter & Conley, Pittsburgh, Pa coocce 419 
Kirkham, Hulett & Chandler, London, Eng.............. 4iy 
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REGENERATIVE FURNACES, 
Bartlett, Hayward & Co., Baltimore, Md..... a6éeond ‘ 
Fred. Bredel, Milwaukee, Wis..... owed eeones see 
J. H. Gautier & Co., Jersey City, N. 

Parker-Russell Mining and Mfg. Co., St. Louis, Mo 
AGaen Weber Wir. TOO 2. coc vescivvsvicescssess : 


433 


TAR AND CARBONIC ACID EXTRACTOR. 


G. Shepard Pages Sons, New York City..............+- eos 485 
R. D. Wood & Co., Phila., Pa 434 


AMMONIA CONCENTRATORS. 


Michigan Ammonia Works, Detroit, Mich................ 417 
G. Shepard Page’s Sons, New York City 
Gas Engineering Co.. Pittsburgh, Pa. 


GAS METERS, 
John J. Griffin & Co., Phila., Pa....... sbbesnens 
American Meter Co., New York and Philadelphia........ 
Helme & MclIlhenny, Phila., Pa. .......5...seee.00 bekaxs 
D. McDonald & Co., Albany, N. So ehenus 
Nathaniel Tufts, Boston, Mass............ jeanne 
Maryland Meter and Mfg. Co., Baltimore, Md 
ee a. ee sone 8 
Keystone Meter Co., Royersford, Pa 
Buhl Stamping Company, Detroit, Mich 


PREPAYMENT METERS. 
American Meter Co.. New York and Philadelphia 
John J. Griffin & Co., Phila., Pa...... 
D. McDonald & Co., Albany, N. Y.... 
ne Be HN 5 Fics i nk00050's000s0ec0000eersere 


GAS AND WATER PIPES. 
Ohio Pipe Co., Columbus, Ohio ..............ssecceees coe 487 
M. J. Drummond, New York City 
Be es Oe a ins 00eceesccabetedecciesee ee 
Warren Foundry and Machine Co., New York City 
Donaldson Iron Co., Eimaus, Pa.... .... sevehesoen 


PIPE CUTTERS, 
The Anderson Pipe Cutter Co., Marlboro, Mass 


STEAM BLOWER FOR BURNING BREEZE. 


H. E. Parson, Brooklyn, N. Y........ 427 


GAS COALS. 
ee 
Perkins & Co., New York City ......... Sonssxvenwen . 
Despard Gas Coal Co., Baltimore, Md.......... s6ennse0s Gee 
Westmoreland Coal Co., Phila., Pa...........ccceeesevess 
Berwind-White Coal Mining Co., New York and Phila... 428 
W. D. Althouse & Co., Phila., Pa........ puedes oaécvaceeeee Se 


CANNEL COALS. 


Perkins & Co., Now Yor City... .cccctssceccccct vusedbaue 
W. D. Althouse & Co., Phila., Pa.........ceecee0. 


428 
pines ee 
GAS ENRICHERS. 

Standard Oil Co., New York City ......... 
The Sun Oil Co., Pittsburgh, Pa.......c00.-sseceeses 


COKE. 
Pittsburgh Gas and Coke Co., Pittsburgh, Pa....... 


COKE CRUSHER. 
©... Rallee, Cam, BOG. vs06c pack escvecsscccce 
CONVEYING MACHINERY. 
Cc. W. Hunt Company, N. Y. City ... 


GAS GAUGES. 
The Bristol Co., Waterbury, Conn....... oeee 


GAS GOVERNORS, 
Connelly Iron Sponge and Governor Co., New York City 427 
Ishell-Porter Co., New York City...........seee0 cocsccee Ga 
Te WERE TE OG 5 Pg, BO 00s ccccccsesveces socvee ee 
R. D. Wood & Co., Phila., Pa 
Wm. M. Crane & Co., New York City.... 


SELF-SEALING MOUTHPIECE DOORS. 


Isbell-Porter Co., New York City... 

Continental lron Works, Brooklyn, N. 

G. Shepard Page's Sons, New York City 

Logan Iron Works, Brooklyn, N. Y.......seeeseeesseeees 436 
R. D. Wood & Co., Phila., Pa. ....... 434 


CEMENTS. 
C. L. Gerould & Co., Mount Vernon, N.Y..........ce0000. 490 





RETORTS AND FIREBRICKS,. 


J. H. Gautier & Co., Jersey City, N. J........... 6ééscrece OP 
B. Kreischer & Sons, New York City........... socnccceys 40 
Adam Weber, New York City......... .. IT TTT 430 
Laclede Firebrick Mfg. Co., St. Louis, Mo 

Cyrus Borgner, Phila., Pa 

James Gardner, Jr., Pittsburgh, Pa 

Henry Maurer & Son, New York City..........cescceeees 
Baltimore Retort and Firebrick Co., Baltimore, Md 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo 
Brooklyn Firebrick Works, Brooklyn, N. Y......... 
FOO, TI TOO CIE os vinkc ac ethevdadard cece cs 


INCANDESCENT GAS LAMPS. 


Welsbach Commercial Co., Phila,, Pa......ccscceseeecess 


THORIUM. 
The Roessler & Hasslacher Chemical Co., N.Y. City 


MICA GOODS. 
The Mica Mfg. Co., New York City.... 


BURNERS, 
C. A. Gefrorer, Phila., Pa.. 
Theo. Clough, Dobbs Ferry, N. Y.... 
Wm. M. Crane & Co., New York City 


LAVA GAS TIPS, 
D. M. Steward Mfg. Co., Chattanooga, Tenn. .. 


GAS BAGS. 
Peerless Rubber Mfg. Co., New York City 


PURIFYING MATERIALS. 
Connelly Iron Sponge and Governor Co., New York City 427 
Greenpoint Chemical Works, Brooklyn, N.Y......... seve Sa 
Henry W. Douglas, Ann Arbor, Mich ................... 427 


EXHAUSTERS. 
The P. H. & F. M. Roots Co., Connersville, Ind 
Isbell-Porter Company, New York City 
Connelly Iron Sponge and Governor Co., New York City 427 


 saenea 421 


VALVES. 
Ludlow Valve Manufacturing Co., Troy, N. Y. .......... 426 
Chapman Valve Manufacturing Co., Boston, Mass....... 426 
R. D. Wood & Co., Phila., Pa 
Continental Iron Works, Brooklyn, N. Y 
The P. H. & F. M, Roots Co., Connersville, Ind....... ove: WOR 
Isbell-Porter Co., New York City 
The Western Gas Construction Co., Fort Wayne, Ind.... 


ELECTRICAL APPARATUS, 
Wm. Henry White, New York City . 


GAS ENGINES. 
Otto Gas Engine Works, Phila., Pa.............. secccesee 
The American Gas Engine Co., Phila., Pa 
Backus Water Motor Co., Newark, N. J.......... 


ENGINES AND BOILERS. 
The Hazelton Boiler Company, New York City 
W. G. & G. Greenfield, East Newark, N. J.......... ‘enka 


PURIFIER SCREENS. 
John Cabot, New York City 


GAS STOVES. 
American Meter Co., New York and Philadelphia 
Maryland Meter and Manufacturing Co., Baltimore, Md. 
Keystone Meter Co., Royersford, Pa 
We. BM. Comme &Un., Hew Tee ORF vcckecciscccccvcsce 


GASHOLDER TANKS. 
J. P. Whittier, Brooklyn, N.Y ... 


GASHOLDERS, _. 
Bartlett, Hayward & Co., Baltimore, Md..........0..003% 
Continental Iron Works, Brooklyn, N. Y...... 
Deily & Fowler, Philadelphia, Pa 
Davis & Farnum Mfg. Co., Waltham, Mass 
Kerr Murray Mfg. Co., Fort Wayne, Ind............0.08 
Stacey Mfg. Co., Cincinnati, Ohio ceeecsdoe 
R, D. Wood & Co., Philadelphia, Pa..,..... . 
Logan Iron Works, Brooklyn, N. Y.... ... 
Riter & Conley, Pittsburgh, Pa... 


43: 


fee eeeeweene 


GAS SECURITIES, 
Marquand & Parmly, New York City.......... 








DIVIDEND NOTICE. 


OFFICE OF WELSBACH LiGgut Co.. ' 
DREXEL BUILDING, PHILA., Sept. 8, 1897. | 


The Directors have this day declared a dividend of One 
Dollar per share, payable Sept. 18, 1897, to stockholders of 
record at the close of business Sept. 11th. Checks will be 
mailed. 


1162-1 EDWARD C. LEE, Treasurer. 


WANTED, 


Second-Hand 6-Foot Station Meter, and 
a 6 or 8-Inch Exhauster and 
Connections. 


Address, stating condition and price, 


1161-2 4 * B,” care this Journal 





POSITION WANTED. 

Graduate M.E., 27 years of age, desires engagement as Sup- 

erintendent of Gas (Coal or Water) or Gas and Electric 

Light Works. Laboratory work and draughting a specialty. 
Address **‘ ENGINEER,” 


1158-tf Care this Journal. 

















Position Wanted. 


A young, active man wants the management of a gas prop- 
erty, or the position of Assistant Superintendent at a gas or 
electric plant. Address 


1157-tf “G. F. S.,” care this Journal. 





Position Desired 
As Superintendent of Gas Works or 
Gas and Electric Light Works, 


By a man 34 years of age. Sixteen years’ experience in the 
manufacture and distribution of Coal Gas as Supt., and four 
years in the Electric line. Thoroughly competent to take 
charge of any plant. separately or combined. A practical 
mechanic, and understands the erection of gas plants and 
everything pertaining to the business. Not afraid of work. 
Salary no object until ability is proven. Rest of references. 
1102-tf Address ‘* M. E. J.,”’ care this Journal. 














Hor Sale. 


A Small Gas and Electric Light Plant, 


in a Soutkern city of 3,800 inhabitants. 
Address FORT WAYNE ELECTRIC CORPORATION, 
1097-t£ Fort Wayne, Ind. 











FOR SALE. 


Hydraulic, Dip, Branch and Ascension Pipes, 
Mouthpieces and Lids, for four Benches of 5's 
and for one Bench of 3 retorts. 


Two Coolers, or Air Condensers, each of 150 000 
cubic feet capacity. 


Multitubular Condenser, ¢hell, 36 in, diametcr, with 
98 2-in. tube-, 10 ft. 6 in. long. 


D-Shaped Tar Extractor, 8 ft. long, 1 ft. 6 in. deep. 


Scrubber, 48 in. diameter, 11 ft. 9in. high. Three man 
holes, 11 in. by 15 in. 


S-inch Center Seal. 





Four Purifiers, 8 ft. x 6 ft. 


KEY CITY GAS Co., 
Dubuque, Iowa. 


BACKUS GAS ENGINES 


1119-tf 








GUARANTEED SUPERIOR IN EVERY WAY. 
BUILT ON HONOR. 


A § Chicago Water Motor & Fan Co., 101 Lake St., Chicago. 
Agts. | Michell & Co., - - 154 Congress Street, Boston, Mass . 


Home Office, Backus Water Motor Co., Newark, N. J. 
Send for Catalogue. 
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Pittsburgh Gas & Coke Co, 


MANUFACTURERS OF 
Otto-Hoffmann Retort Oven 


CORE, 


Coarse or Fine, Hard or Soft. 


AN IDEAL COKE FOR WATER GAS. 


Works on Monongahela River. 
Shipping Facilities by River and Rail. 


Sales Office, 311 Lewis Bldg. PITTSBURGH, PA, 


Our Mica Chimneys 














ARE THE 


BEST IN THE WORLD. 


1 


Get Catalog 
and Discounts. 


@=eam 


The MICA MFG. CO 


Micasrmiths, 














2 PIECE 
MICA CHIMNEY. 
88 Fulton Street, 

N. Y. City. 


Etched Chimneys to 
Order. 

















Peerless Patent 
Improved Gas Bag 





‘times fatally, by the escape of gas resulting from the burst 
ig of a bag, and our patent improvement is designed to 

obviate such calamities. The indicator A shows unerringly 
hen the bag has been sufficiently inflated to pack the main, 

‘nd when the pumping should be stopped. Our Bags are 
ade of a rubber stock especially prepared to admit of great 
istension, and to resist the action of Oils, Gases, Naphtha 
nd other residuum in the mains, and they are made with 
‘ipped joints, which adds greatly to their strength. 


- Cos Bag, each, “es 12-in. Gas Bag, each, $5.00 
16 


8.25 
1.08 20 ** 12.00 
1.75 24 * 17.00 
4 30 * 27.50 


The veer Rubber Mig Co, 


16 Warren St., N. Y. City. 


For Welsbach Lights | 


These Gas Bags are used to stop the flow of gas while re- | ; 
pairing or making alterations in gas mains. There have been | 
numerous cases of workmen being badly injured, and some | 


SOLE MANUFACTURER OF THE 


MARQUAND & PARMLY uct 


THEO. CLOUGH, 
160 Broadway, New York.  Wayim&Glough Adjustable Gas Burners 
E. H. Nickel Tips for 

Water Cas a Specialty. 


THEO. CLOUGH, - - Dobbs Ferry, N. ¥ '. 


The Gas Engineer's 
Laboratory Handbook. 


By JOHN HORNBY, F.I.C. Price, $2.50. 


| Members New York Stock 
Exchange. 






























NO EXTRA LABOR OR 
eianesoingaata EX- 


STROH & ostus, Pat'ees, cr 
Mich. Ammonia Works, Detroit, Mich. A» M- CALLENDER & CO., 32 Prive St., N.Y. Crty 








HEADQUARTERS FOR 


WORN 


‘The Roessler & Hasslacher Chemical Co., 


100 WILLIAM STREET, NEW YORK. 








HIGH-PRESSURE WATER-TUBE BOILERS 


EQUIPPED WITH 
SQUARE FURNACE, SQUARE CRATE SURFACE, 
STEEL JACKET, LINED WITH BRICK. 


Single Boilers or Compact Batteries. 


GREAT SAVING OF FUEL AND FLOOR SPACE. 
A HIGH-CLASS BOILER WITH AN UNEQUALED RECORD. 
Correspondence Solicited. 


The HAZELTON BOILER COMPANY, 


Sole Proprietors and Manufacturers, 
Builders of Stacks, Tanks and Miscellaneous Metal Work. 


a ae N98" ram st new york: GEN | Office, 716 E. 13th St., N.Y, U.S.A. 




















SCREEN F'iIE:iD 


Steam Engine Works. 


Established 1874. 
MANUFACTURERS OF 


Greenfield Stationary, Portable and Yacht 
ENGINES AND BOILERS. 


Also Horizontal, Automatic and Variable Cut-off Engines. 
Sizes from 3 to 75 Horse Power. 


Also Vertical and Horizontal and Marine Boilers. 
Steam Pumps and Adams’ Crate Bars. 


W. G. & G. GREENFIELD,  - 








EAST NEWARK, N. J. 
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-BRAY’S BURNERS 


Are Suitable for All Pressures and Conditions, and for Efficiency, 
Economy and Durabdility are Unrivaled. 


Producing a steady, well-shaped flame with burner cock turned on full. Prevent waste of gas, broken globes and 
dissatisfied consumers. 

As Sole Agents in the United States for GEoRGE Bray & Co., we carry a full stock of all sizes for High and Low 
Pressures. Send for Prices and Special Pamphlet, or order a sample gross, stating your average house pressure. 

Every Burner is stamped with name and trade mark. Cheap and inferior imitations are constantly coming in and 
going out of use, and we respectfully warn the trade against this kind of deception, as it causes loss and discredit to the 
trade and damage to the gas industry. 


SEND FOR CATALOCUE. | BG 5 SACL: SEND FOR CATALOCUE. 


Gas Logs, Fires, Heaters, ae sisieean GAS RANGES, 





OF ALL KINDS. 


Broilers, Griddles, Ovens, Ete. 
GAS GOVERNORS, : ; 
GAS FURNACES, Gas Kilns for China. 


and everything pertaining to the | RON Saree vo) AZ Special Line of 
use of Gas. A ns | Gas Appliances for Hotels. 


WILLIAM M. CRANE & CO., Mfrs, Giice’ ss broaiy. NEW YORK CITY. 


BRISTOL’S Special Trays for Iron Sponge or Oxide of Iron, 


RECORDING CHURCH’S TRAYS a Speciality. Patent Lava Gas Le 
PRESSURE a . fT) UNIFORMITY 


Reversible, Strongest, Most Durable, Most Easily Repaired 


GAUGE. ; eS: GUARANTEED. 


For continuous Nes \} : q ALL SIZES 
records of \\ AW) \\ me AND SHAPES. 
Street . ; - 
Gas Pressure WAN 
Simple in Con- Y <4 “CHATTANOOGA. TENN. 
struction, Accur- aS 
ate in Operation 


Low in Price. j an \\ NAY NY Practical Hints 
Fully Guaranteed. Send eck vt ’ \\ ON THE CONSTRUCTION AND WORKING OF 


for Circulars. 











The Bristol Co 553-557 West Thirty-third Street, New York, Regenerator Furnaces, 
"y 


We also make the Cheapest and Strongest By Maurice GranayM, C.E. 
Waterbury, Conn. REVERSIBLE BOLTED TRAYS IN THE MARKET. Price, $1.25. 


Send for Circulars, A. M. CALLENDER &« CO., 32 Pine Street, N. Y. 








FOSS SOST SFOS GOOG SEES HSEOVEHOHCOCOSCOFO9F7HSHH HOGS HOSES HSEE CU OOHTIOEOSESEOOBE 


catirest IMPROVEMENT IN GAS LIGHTING 


Has been made by 


WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the quantity og which they are set regardless of high 
or low pressure in the supply. 
WELSBACH LIGHTS are fully controlled, and the governors soon pay for themselves by preventing the breaking of 
manties and chimneys. Thousands are already in use. Grders may be given to the Welsbach Co., or sent to ourselves. e 


THE WILDER MANFG. CO., - - 818 Cherry St., PHILADELPHIA. 
©0080 0000 0000 000020000000 0000000000 00000000 000000000008 000000000000808 








COAL HANDLING. BINDER for the JOURNAL 


The ‘‘ Automatic” Railway shown in the | STRONG. 
engraving (in connection with tub elevator) | eeagae 





: * ; UE 
is an elevated, self-acting railway, operated | er 


entirely by gravity, no steam, horse, or | LIGHT. 
manual power being required in its opera. | ona i SIMPLE 
tion. It runs with great rapidity, making a | (Nat aNe cod |} = | —— 

trip of 300 feet, dumping its load and return- | CHEAP. 


L. = 

ing to the starting point in about 35 seconds. | ) = | HANDSOME 
| 4] QS = | 
| 





This Railway is specially adapted for handling large | 
quantities of coal for Gas Works. Our (Catalogue, No. 
9306. on Coal Handling Machinery, gives full information | 
on the subject. Before you forget it, send foracopy. | — 

0., 


C. W. HUNT COMPANY, Oe wines. 
45 Broadway, - New York City. a N. Y. Cit 


Price, $1. 
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HE Patent “Standard” Washer-Serubber 


(U.S. A. Patent, No. 486,927 of 29—1 1-’92.) 








Order Recently Received—16 Machines, each for 3,500,000 Cubic Feet per day. 


The Patentees of the above, after several years’ experience, finding that the enormous weight of the iron 
sheets (forming the washing discs) caused undue wear of the shafts and consequent fractures of the latter, intro- 
duced their Patent Wooden “Grid Segmen‘s.” These “segments” have now been fitted in some hundreds of 
Patent “Standard” Washer-Scrubbers, and are universally admitted to be a great improvement upon the out 
of date pattern. 

The Patentees beg to refer Engineers to recent issues of the Amertcan Gas Lieut Journat for testimonials as 
to the efficiency of their improvements and will be glad to quote for complete machines or for “grid segments ” for 
fitting in old pattern Washer-Scrubbers, the manufacture to be English or American at enquirer’s option. If for 
any special reason iron sheets are preferred, the Patentees will quote for them, but they do not recommend same. 


KIRKHAM, HULETT & CHANDLER, Limited, 


3 & 4 Palace Chambers, Bridge Street, Westminster, England. 


Tel. Address: ‘‘ WASHER, LONDON.” 














RITER & CONLEY, PITTSBURGH, PA. 


GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers. Scrubbers. Oil Tanks, Smoke Stacks. 


STEEL ROOFS and BUILDINGS. 


PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 





Patent Cutter 


THE ANDERSON BetentS Link 


Made in all sizes. 










Tron, Gas & Water Pipes. 
THE ANDERSON PIPE CUTTER 


COMPANY, Manufacturers, German (Stettin-Didier) Clay Gas Retorts, 


i 293 Lincoln St., Marlboro, Mass 
N. Y. Office, 135 Greenwich St | BLOCKS, TILES, FIREBRICKS, FIRE CEMENT, 


C. H. TucKE, Jr., Manager. 


SOLE IMPORTER OF THE CELEBRATED 





Will cut from 2 in. to 24 in. 


) Pipe Cutting Tool 





ALDO B ee 
102 Milk Street, Boston, Mass. 10 & 12 Old Slip, New York. 











Cox’s Gas Flow Computer. 


yds. long, for any pressure from 0.01 to 10.0 inches of water, and any specific gravity from 0.40 to 1.00. 


any pressure is at once seen. 


*  ~=COMPUTER, 
: 


: any diameter is at once found. 
Copgrightsonady 4, Any suitable combination of the different factors of any problem, under all possible cond 
tions, may be immediately found. 


It Prevents Errors and Saves Hours of Tiresome Calculations. 
Price, $5.00, per Registered Mail. 
For sale by 














For Cutting Cast, Wrought : =e BEHREND. 


WALDO BROS Stettin ‘‘Anchor” & ‘Eagle’ Brand Portland Cement 


1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
2. When the required discharge and the length of pipe are given, the diameter corresponding to 


© 3. When the required discharge and the length of pipe are given, the pressure corresponding to 


A. M. CALLENDER & CO,, 32 Pine St., N. ¥Y. City. 
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AMERICAN GAS COMPANY 


Owns, Operates, Buys and Leases Gas Works. 








Undertakes all Kinds of Construction Work, Especially for the Manufacture of Gas from Caking Goal. 





HBASTERN AGENTS FOR 
FRED. BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 





Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 
Machines, Ammonia Plant, Coke Conveyers, etc. 


APPARATUS BY WHICH COAL CAS CAN BE BROUCHT UP TO 22 or 24 CANDLE POWER, MAKINC 
A WHITE LICHT THAT WILL BURN WITHOUT SMOKINC. 





222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants, 


OWN SYSTEM. 











Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 


NWo. 118 Farwvell Avenue, - - Milwvaukee, Wis. 


Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa. 
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| Roots 
Improved 
Gas Governor. 


(PATENT APPLIED FOR.) 





We Guarantee Regulation Within One-tenth 
of an Ounce, Water Pressure. 





THE MOST PERFECT GAS GOVERNOR ON THE MARKET. 


lore Direct in Action. Fewer Parts. 
Easier to Adjust than Any Other Governor. 





Write for Prices and Description. 


P. H. & F. M. ROOTS CO.,, 


Commnersville, Indiana. 








Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelphia, Pa. 
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CHAS. M. JARVIS, President. B™RR K. FIELD, Vice-President. GEO. H. SAGE, Secretary. FRANK L. WILCOX, Treasurer. 


% BERLIN [RON BRIDGE CO. 


Engineers, Architects, and Builders of Iron and Steel Structures. 


“CEA aa: 
peer EY hey win, are Sy e 




















« << EN 
M95” 


The above illustration, taken direct from a photograph, shows the construction of a Parabolic Truss Bridge built by us at Montgomery, 
Orange County, N. Y. The bridge consists of two spans of 115 feet each, with a roadway 20 feet 
wide in the clear, and one sidewalk 16 feet wide. 





Write for Illustrated Catalogue. 





Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 











ALEX. C. HumPHREYS, M,E., ARTHUR G. GLasGow, M.E., 
BANK OF COMMERCE BUILDING, CABLE ADDRESS, 9 VICTORIA ST., 
(31 NASSAU STREET.) LONDON & NEW YORK, LONDON, S. W., 
NEW YORK. *" HUMGLAS."* ENGLAND. 


HUMPHREYS &€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 


WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


THE MANAGEMENT OF SMALL GAS WORKS. 


By C. Jd. R. HUMPHREYS. 








Frice Sl. 


A. M. CALLENDER & CO., No, 32 Pine Street New York. 








Sept. 13, 1897. 





American Gas Light Dournal, 





































































































(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER CO. 





ESTABLISHED 1834, 


INCORPORATED i 


863. 


NEW YORK AND PHILADELPHIA, 


CHICAGO, 


ST. 


PUBLIC LIGHTING TABLE. 


LOUIS, 


SAN FRANCISCO. 





1897. 

: | ‘Table No. 2. 
s Fable No. 1. | NEW YORK 

s FOLLOWING THE | cITY. 
a MOON. | ALL Nieut 

S } LIGHTING. 
= | Light. | Extinguish.!! Light — 
P.M. A M. 
Wed. 1) 7.40PM 4.30 AM) 6.30) 4.20 
Thu. | 2} 8.20 4.30 6.30 | 4.20 
Fri. | 3} 910 FQ 4.30 |! 6.15 | 4.30 
Sat. 4/10.20 4.30 1 6.15 | 4.30 
Sun. | 5/11.20 430 | 6.15! 4.30 
Mon. 6/12.40 am 4.30 6.15 | 4.30 
Tue. | 7| 1.50 4.30 6.15 | 4.30 
Wed. 8} 3.00 4.30 | 6.15) 4.30 
Thu. 9INoL. Nol. | 6.15) 4.30 
Fri. |10|/No L.rmMiNo L. 6.05 | 4.40 
Sat. |l1/INoL. jiNo L. 6.05 | 4.40 
Sun. |12! 6.40 pm 7.40 pm! 6.05 | 4.40 
Mon. 13} 6.40 8.00 6.05 | 4.40 
Tue. |14) 6.40 8.30 6.05°| 4.40 
Wed. 15! 6.40 9.00 6.05 | 4.40 
Thu, |16} 6.40 9.40 6.05 | 4.40 
Fri. (17) 6.40 (10.20 5.55 | 4.50 
Sat. |18| 6.40 1Q 11.10 5.55 | 4.50 
Sun. 19! 6.30 12.10 AM) 5.5d | 4.50 
Mon. |20| 6.30 1.10 5.65 | 4.50 
Tue. |21] 6.30 2.20 5.55 | 4.50 
Wed. |22] 6.3 3.20 5.55 | 4.50 
Thu. |23} 6.30 4.50 5.55 | 4.50 
Fri. |24] 6.30 4.50 5.40 5.00 
Sat. |25] 6.30 4.50 5.40 5.00 
Sun. |26| 6.20NM' 5.00 5.40 5.00 


Mon. |27| 6 


Tue. {28} 6. 
Wed. |29] 6. 
Thu. |30] 6. 





TOTAL 


.20 
20 
20 
20 


SEPTEMBER, 


5.00 5A 


) 5.00 


5.00 5.40 | 5.00 


5.00 5.4 
5.00 5.4 


HOURS LIGHT 
DURING 1897. 


)| 5.00 
), 5.00 


ING 








By Table N 


January .... 


February... 
March..... 
) ae 
Pere 
‘ae 


ee 
August ... 
September.. 
October... . 
November.. 
December. . 


o. 1. 


Hrs. Min 
233.00 


187.20 | 
202.00 | 
170.40 


163.00 
140.40 


-151.40 


167.30 


174.40 | 
200.00 | 
205.20 | 


220.10 





Total, yr. .2 


216.09 


By Table 


January... 
February. . 
March.... 
April..... 


No. 2. 


Hrs. Min. 
423.20 
3950 25 
~ 3059.33 
. 298.50 


May weeere 


. ee 
August... 
September. 


November 
December. 


Total, yr... 


October ....: 
..401.40 


- 243.45 
. 280.25 
we'd 


374.30 


2453.45 





3987.45 
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To Whom It May Concern. 


LO, US >>, 
we Sec ee - 
"@* Z)V Fe)? 


WE have learned that the makers of the “Sunlight” lamp 
assert that there has been a decision in the English Courts 


which saves them and their customers from liability as infringers 


of the Welsbach patents. 


We assure the public there is no decision of any Court, in 
England or elsewhere, that directly or indirectly warrants the 
statement or inference that the lamp sold by the Sunlight Incan- 
descent Gas Lamp Company of America is not an infringement 


of the Welsbach Light as made under the American patents, of 


which the Welsbach Light Company is sole and exclusive owner. 


NOTICE is hereby given to all PURCHASERS and USERS 
of the so-called “Sunlight” lamp that suits will be brought 
against them for DAMAGES for INFRINGEMENT of the Letters 
Patent of the Welsbach Light Company, and will be prosecuted 


vigorously. 


WELSBACH LIGHT COMPANY. 











\ 
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Originators and Builders of the 
Standard fjouble Superheater |owe Water (as Apparatus. 
SUPERHEATER AND JUNIOR LOWE WATER CAS APPARATUS. 
UPWARDS OF 215 SETS INSTALLED TO JANUARY 1, 18097. 
SEVENTEEN PLANTS NOW IN PROCESS OF CONSTRUCTION. 
Pamphlets, Plans aie Estimates Furnished. 


DREXEL BUILDING, PHILA., PA. 





SHADINC INDICATES STATES iN WHICH HAVE BEEN BUILT THE STANDARD DOUBLE 











Sept. 13, 1897. 


The United Gas Improvement Company, 








Builders, Lessees and Purchasers of Gas Works. 
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Selected Over 


All Competitors 


The Milwaukee Gas Light 


Company 


in February, 1896. 


2,000,000 Gu. Ft. Gapacity. 


During 11 months’ steady operation has 
been continuously producing better results 
under all working conditions than were 
guaranteed in competition. 

Our record sells our Apparatus, whether 
Water Gas or Coal Gas, Purifers, 
Valves. Gas Engines, or anything else 
we build. 


WM. HENRY WHITE, 


EASTERN MANAGER, 
32 Pine Street, New York. 


Fort Wayne, 
ey Indiana, 








CHAPMAN VALVE MANUFACTURING CO,, 


MANUFACTURERS OF 


Valves ald Gates for Gas, Ammonia, Water, Etc. 


Also, Cate Fire Hydrants with and without Independent) 


Nozzle Valve. All Work Cuaranteed. 


Works & Gen’! Officey®adian Orchard, Mass. Tuieasurer’s Office, 72 Kilby &112 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Lunis Office, L M. Rumsey Mfg. Co., 810 North Second St. 

















Ludlow Valve Mfg. Co,, 


TROY, N.Y., U.S.A. 


Double and Single Gate Valves, %4” to 72 
—FOR— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 





HOT GAS VALVES A SPECIALTY. 


Send for Catalogue. 


GASHOLDER TANKS AND #§ The Gas Engineer’s 
GAS WORKS MASONRY COMPLETE Laboratory Handbook. 


Plans prepared and Estimates furnished at short notice. By JOHN HORNBY, +h oo 
J. P. WHITTIER, | Price, $2.50. 


70 Rusb St., Near Division Ave.. Brooklym, N. ¥.| A. M. CALLENDER & CO,, 22 [ine Street, N.Y. Cry 

















Practical Photometry. 


A GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


By William Joseph Dibdin. 
Price, $3.00. 


A. M. CALLENDER & CO., 


32 Pine Street, N. Y. City. 








BOO B.S. 


DISTILLATION OF COAL TAR AND 
AMMONIACAL LIQUOR. 


By Gzorcz Lunes. Price $12.50. 


TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND CANNELS. 


By Davm A. Granam. 8vo., Cloth, Price $3. 


Orders for these books may be sent to this office. 


Ae WN. CALLENDER & CO., 
Ping Sv,. N. Y. OI?! 
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NATIONAL GAS= WaTER Co. 


218 La Salle Street, Chicago. 
Builder and Operator ofr Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus, 


TESTED BY THREE YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 


Sept. 13, 1897. 














Pians and Estimates Upon Application. 





IRWIN REW, President and Treasurer. E. E. MORRELL, Engineer. 


CONNELLY IRON SPONGE AND GOVERNOR CO, 


(Successors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
66 99 ’ ) 
TRON SPONGE. substitute for lime. We guarantee a large saving, both in cost of material and labor. 














AUTOMATIC OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 

IT IS THE ONLY .RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governer, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, deiivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0, No. 357 Canal St, New York. 


DOUGLAS’ FERRIC OXIIE TROW MASE 


| 
Hughes For Gas Purification 
Is a superior natural Hydrated Oxide of Iron. For Gas Purification. 


ha 7 Will give. higher purifention per bushel than Acts Immediately, and more efficiently 
as or gS any other material. We ship the pure Oxide th 
‘.? é an any other purifying agent 
| of Iron, containing no sawdust, thus effecting ate ie es 
a saving in freight, leaving the consumer to 


j j | furnish the diluent at a nominal cost. It is now s ' 
Their Construction and Arrangement, rors, ne tanpest gas compunice in the West Greenpoint Chemical Works. 
delivered in any locally, furasbed on appueaton | 











And the Manufacture and) HW. Douelas (eaamarery Ann Arbor, Mi h JOHN SCHRIEVER, Manager. 
Distribution of Coal Gas. “""' OUGIAS \ ces company) ANN ADOT, MICH. Greenpoint Ave. & Newtown Creek, Brooklyn N.Y 


Originally written by SAM’L HUGHES, C.E. | Parson’s Steam Blower, 


Rewritten and Much Enlarged by '@OBR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZI 
WM. RICHARDS, C.E OR OTHER WASTE MATE 


Ri pas. et Bo ope a gal OB a ay 


FOR UTILIZING OOAL TAR AS FUEL. 


PARSON’S AIR JET -TUBE CLEANER. 


FOR CLEANING BOILER TUBES, 


] 
| These devices are all first-class. They will be sent to anv responsible party for trial. No saie 
A. M. CALLENDER &. CO.., | unless satisfactory. Manufactured by the WATERTOWN STEAM BLO-VER COMPANY 


32 Pine St., N. Y. City. H. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N. Y. 











provements. 





Price, $1.65. 





En ee 

























rset nlite Stay 
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JAMES D. PERKINS. Pp E RR K I WN S c& | @- oO my F. SEAVERNS. 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Clinch Valley, ThackersLogan Gas Coals 


Old Kentucky Shale and 0. K. Boghead. 


Shipments from New Work, Fhiladelphia. Baltimore anc Norfolk. 


BERWIND-WHITE COAL MINING COMPANY'S 














Qcean Westmoreland Gas Coal. 


Offices: STRIGTLY High Grade..... 
Carefully prepared. 


For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming. 


FIELDS ANALYSIS 


E*or the Wear 1896G. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-eighth Year of Publication. Compiled and Arranged by 





Washington Building, New York. 








JOHN W. FIELD. Sec. & Gen. Manger. of The Cas Lt. & Coke Co., London. 
Price, $5. For Sale by 


A. M. CALLENDER & CO., - No. 82 Pine Street, N. Y. City. 








Goal Tar Genealogical Tree 


MR. T. VINER CLARKE, of London, Eng., having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale 2 
limited number -* copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M, CALLENDER & €O., - - No. 32 Pine Street, New York. 
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GAS ENRICHERS. 


GAS COALS. 





The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


CO Fr EB. 
MINES, = «= Clarksburgh, Harrison Co., West Va. 
WHARVES, - - = Locust Point, Baltimore, Md. 
OFFICE, = 640 Equitable Building, Baltimore, Md. 


ROUSSEL & HICKS, 1 acews, 8 BANGS & HORTON 


71 Broadway, N. Y. 60 Congress St., Boston. 














W.D. ALTHOUSE & co, 


Reading Terminal— canna acitanen 


“Shaner,” Westmoreland, Pa, 


HIGH GRADE GAS COAL 


AND 


KENTUCKY CANNELS. 


REPRESENTED BY 


THOS. N. MORDUE, No. { Broadway, N Y 


KELLER ADJUSTABLE 
COKE CRUSHER. 


——, Simple, Durable. Will 
rush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co , 
Columbus, Ind. 
Correspondence Soiicited. 


GREENOUGH’S 


“DIGEST OF GAS CASES.” 


Frice, 85.00. 


























This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small 
As a book of reference it will be found invaluable. 
It is the only work of the kind whieh has ever 
been published in this country, and is most com 
plete, Handsomely bound. Orders may be sent { 


Ae M. CALLENDER & CO., 32 Pine S8t., N.% 





| Coal has been largely used by the Gas Companies of New 


—— Tee -— 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened =":Prepared for Gas Purposes. 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 
Principal Office : 

Room 720, Reading Terminal Building, Phila., Pa. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 _ Lower Side), South Amboy, N. J. 











EpMUND H. McCuLLouaG3a, Prest. Cnas. F. GODSHALL, Treas. Hi. C. ADAMS, Sec. 


THE WESTMOREL AND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J.. 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this on its well-knowr 
ngland and the 

Middle States, and its character is established as having no superior in gas 

giving qualities, and in freedom ‘.cm sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 














THE SUN OIL CO. 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 








Toledo, O., and Pittsbvnurenh, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 








Correspondence Solicited. 





GAS OIL. 


26 Broadway, New York Citv, 





ne a VE 
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RETORTS AND FIRE BRICK, 


RETORTS AND FIRE E BRICK. 


RETORTS AND FIRE BRICK. 








Established 1658. ‘ncorporated 1890. 


Cuas. E. GREGORY ag st. Davip R. Day V. Prest. & Treas. 
D ABERNETHY. Sec. 


J.H Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


@=6a 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES 


——_ 302 


Cround Fire Clay, Fire Sand and Cround 
Fire Brick tn Barrels and Bulk. 


286a__—- 








SOLE MANUFACTURERS OF THE 


FLEMMING CENERATOR GAS FURNACE 
Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N.Y. 




















Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS . 
FIRE BRICK .. . 


RETORT SETTINCS 
Water Gas Cupola Linings, Fire Clay, Etc. 


Manufacturers of ¢ 


Exciusive Agents for 
The Mitchell Half-Depth Regenerativa Furnace. 


This is the original coal-consuming Furnace for Retort 
Benches. Burns either Coal or Coke. Full and Half-Depth 
Regenerative Furnaces for Benches of 6's, 7’s, 8's or 9's 
erected complete. 


Proprietors of the Coze System of Inclined Retorts. 


MUP bine st., St. Louis, Mo. 


Adam Weber, 


Proprietor, 


.| Manhattan Fire Brick and Enameled 


Clay Retort Works. 
Works, Weber, N. J. 


Office, 633 East 15th St., New York. 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts. 








ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 
Office, 119 E. 23d St., New York. 


Cas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 








WLS. LIOFr per. 


(23° ST. ABOVE FACE PUMA. 


FIRE Brick 
AND 


Cray RETORTS# 

















Works, 
LOCEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Hamilton Building, Fifth Avenue, 
PITTSBURGH, PA, P. 0. Box 373. 


Buccessor to WILLIAM GARDNER w@w Son 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE JU. 8. 

















HENRY MAURER & SON, 
ETORT WO 
Clay Gas Retorts, 
GEROULD'S IMPROVED RETORT CEMENT. 


(ESTABLISHED 1856.) 

id EXCELSIOR FIRE WD SACLAY RKS 
WORKS, Perth Amboy, R J. 
OFFICE, 418 to 422 East 23d St., N. Y 
BENCH SETTINGS 
Fire Brick, Tiles, Fte. 

A vement of great value for patching retorts. putting on mouth 
pteces, making up all bench-work joints, lining blast furnace 
and teoreuath in its work. Fully warranted to stick. 

PRICE is 
In Kegs, "100 to 200 
In Kegs less than 100 “ 


“ 


C.L. GHROULD & 5S : | 


N. 3d & Prospect Avs., Mt. Vernon, N.Y. 


Western Agent, H. T. GEROULD, Centralia, Ills. 


Parker-Russell 
Mining and Mfg. Co., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 








| Our immense establishment is now employed almost en- 
| tirely in the manufacture of 


Materials for Gas Companies 


| We have etudied and perfected three important points, 
Our retorts are made to stand changes of temperature, 
| the strongest heats of the furnace, and the abrasion of 
| feeding andemptying. We construct 


‘Half and Full Depth Benches of Our Own Design, 


Containing 6,8 or 9 Retorts. 

| 

We have Greatly Improved our Recuperators. Coal or 
Coke can be used as Fuel in Furnaces. 





Teo. J. Smira, Prest. J. A. TAYLOR, Sec’y 
A. LamB.a, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 





‘4 Bed and Buff Ornamental Tiles and Chim: 


ney Tops. Baker Oven Tiles 13x 13x23 


and 160x10x2 


WALDO BROS., 102 MILE ST., BOSTON, MASS. 
Sole Agents for New England States. 








PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 
By WILLIAM JOSEPH DIBDIN. 


With Numerous [lustrations. 


Price, $3.00 


A. M. CALLENDER & CO,, 32 Pine Street, N. Y. City 
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wM. W. COODWIN, Prest. O. N. CULDLIN, V.-Prest. & Treas. H. B. COODWIN, Sec. ERNEST F. LLOYD, Asst. Sec 


THE AMERIGAN GAS ENGINE GO., 


MANUFACTURERS OP 


The Double-Acting Gas Engine, 


Under the Patents of Griffin, and Dick, Kerr & Co., of London and Kilmarnock. 


KK 


Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power 


For General Work and 


[solated Electric Plants. 


=) 





Tandem 
Cylinder. 
Impulse 
Every 

Stroke 

100 to 1,000 
Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 


steadiness. 





ESSENTIAL. PRINCIPLE.—An impulse at each end of piston; using half force to each impulse; doubling 
the steadiness ; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cyiinder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type, operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and &ll working parts assuring increased 
economy, long life, and minimum cost in repairs. RECORD.—Successful and constant use in Great Britain for 


the past eight years, Address WW, GOODWIN, President, 532 Bourse Building, Philadelphia Pa. or 
THE WESTERN GAS CONSTRUCTION CO. Bldrs. & Gen. Agts. Fort Wavne Ina. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass. Boston Office, R’m 18, Volcan Bldg., 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 











Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Seaiing and Pressed Steel Mouthpiece Lids. 


4 Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


ee Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
pies ee ge Saget Special Castings of all Descriptions. 


AS ENGINEERING COMPANY, 

















INCORPORATED, 
Conestoga secainmen — PA. 


eg daa F. L. SLOCUM, Pres’t. 


Gas Works Machinery a all kinds, 1 SAM'L WOODS, Sec’y. 
PITTSBURGH ‘WASHER ‘SCRUBBER, } ay 


SOLE AGENTS FOR 


iamastroitapael AMMONIA MACHINE, 


Yor producing Sulphate, Aqua go ride 
and Concentr ated Liquo S. 


The Erection of Bi-Product as Ovens 
a Specialty. 


— : Faux System of Recuperative Benches. — 
AMMONIA MACHINE, NEW SYSTEM HYDRAULICS. SCRUBBER, 


Kerr Jlurray filanufacturing = 


Steel Gasholder Tanks, 


Since, DousBLe AND TRIPLE-LIFT CAASHOLDERS, 
ae— HORIZONTAL AND VERTICAL STORAGE OIL TANKS ssn. 


ron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
Wooden Trays, Floor Garriages, Center Seal and Valve System Connections, Cast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hub «Flange, Outside Screw an Quick Opening, 3 to 36 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


Address, 


KERR MURRAY MANUFACTURING CO. 


Fort Wayne, Indiana. 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 


Sept. 13, 1897. 
























GASHOLDERS. 


| ied i INS 
Triple, Double & Single-Lift aN oN wn ) SRS PURIFIERS. 
CG \ /) ut eres A/T, Ss 
‘Oe SS ee AY os 


CONDENSERS. 


a — 


nu one bas 


Scrubbers. 
ROOF FRAMES. 


Bench Castings. 





Girders. 
OlL STORAGE TANKS 


BHAMS Boilers. 





thee Four-Lift Gasholders, each of 4,289,500 Cubic Feet capacity 1 Erected in Chicago. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Senge ene and Constructed... 


PRACTICAL HANDBOOK ON 


m GAS ENGINES — 


With Instructions for Care and Working of the Same. 








By G. LIECKFELD, C.E. 
Translated with 7 ermission of the author by GEO. M. RICHM@iD, MLE 


Price, $1.00. 


A.M. CALLENDER & CO., 32 Pine Street, New York. 


a . 
~~ “SA. + 


Co ne ee to 
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Millville, N. J. a ENGINEERS, 
Poundries and Works: { Florence, 6 IRON FOUNDERS, 
Camden, ‘“ e e * MACHINISTS 


eeienhinn 400 Chestnut Street, PHILADELPHIA, PA. 


CAST IRON PIPE| Gas HOLDERS 


Single, Double and Tripie Lifts, with or without Wrought Iron or Steel Tanks 





SOLE MAKERS OF 


THE MITCHELL SCRUBBER PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS 


(PATENTED) CUTLER’S 


PATENT FREEZINC PREVENTER 
PURIFIERS, CONDENSERS, SCRUBBERS. eee enews 


THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
SENCH WORK. PLATE GIRDERS. } nweavy LOAM CASTINGS, DUNHAM SPECIALS, HY RAULIC WORK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 


~ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 











MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —orFices- Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, JrR., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 














BUILDERS OF 


Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 


rai, 4] 
“ 
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BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 


ILLUMINATING GAS! FUEL GAS! Tio Gas Companies. 


TE LOORTS PEC eee | weneence scam nnaren 


Now in successful cyeaiion at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and under @ stated pressure. Send for samples. 
enry Disston’s Son’s Saw Works, Tacony, Pa. Also, SERVICE CLEANERS, DRIP PUMPS, and STREZ’ 


The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 


Plans and Estimates Furnished. Co. A. GEFRORER, 


BURDETT LOOMIS, - - Hartford. Conn. 248 N. Sth St, Phila., Ps 
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ox Sraatawe T. H. Brren, Asst. Mangr 


R. J. TARVIN, Sec. & Treas. 


H. RANSHAW, Prest. & Mangr. 
WILLIAM STACEY, Vice-Prest. 


THE STACEY MANUFACTURING C0 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 
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Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


GEORGE SHEPARD PAGE'S SONS, 


AGENTS FOR 


The Ammonia Washer-=Scrubber 


The Ammonia Scrubber (late ‘‘Standard”’) has been before the American Gas 
Engineers for the past nineteen years. During that time many improvements have 
been made by the builders, the Isbell-Porter Company, until to-day it stands at the 
head of all Scrubbers. The fact of there being nearly ninety in use, with a combined 
capacity of 70,000,000 cubic feet per 24 hours, is of itself sufficient indorsement of its 
merit. There is no other Scrubber built giving so little back pressure and so much 
area per thousand cubic feet. Do not be induced to put in a Scrubber until you 
have acquainted yourself with the AMMONIA SCRUBBER. 


Write for Circulars and Blue Prints. 
69 Wall. Street, = = New York City. 


Metetete terete tet 
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wee PE ARSON, Prest. J. W. WESTCOTT, Gen’! Mangr. and Treas. L. L. MERRIFIELD, Chief Engr. 


GEORGE R.ROWLAND. THE EGQNOMIGAL GAS APPARATUS CONSTRUCTION GOMPANY, Limited, 


Formerly with the Continental Iron Works. 2 6 9 Fron t S treet Eas t Toron to Cana da 
’ ° ’ i 


Draughtsman and Constructing Engineer. Pncnuicoens of He IMPROVED LOWE WATER GAS APPARATUS. 


Dra‘wings, Specifications and Estimates furnished for the con | Designed to give the Greatest Efficiency when using any kin 1 of Oil, Anthracite Coal, Gas 
siruction of new works or alteration of old works. Special | House or Oven Coke. 
attention given to Patent Office drawings. 





Utfice, No. 245 Broadway, N. Y. City. New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled. 





Catalogues, Plans and Estimates Furnished upon Application. 








WM. HENRY WHITE, 


No. 382 Pime Street, - - - 


ENGINEER AND CONTRACTOR FOR THE 


ERECTICN AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plante respectfully invited, 


New York City- 


Plans and Estimates Furnished. 
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LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


vali 
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Single or Telescopic. With or Without Iron or Steel Tanks. 
OlL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


JAMES R. FLOYD & SONS, “°Gregon “tron Works, 


West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Furnace Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Ketort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


Tn useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.1I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 
Stroh & Osius Concentrator for Ammoniacal Liquor, used by 50 Gas Companies and Cokeries during the past 4 years. 


LOGAN IRON WORKS, 


Brooklyn, N. Y. 


MANUFACTURERS OF 














Sing:e or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 








The contract was completed and the 
. Capacity of Holder, 500,000 Cu.Ft. 


BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS 





Contractors for 
Complete Works. 


ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 


The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works | 


frorm the Union Gas Light Company, of East New York. 
Holder was in actual use in 90 days from receipt of order 
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GAS AND WATER PIPES. 








GAS METERS. 





THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINCS. 


Gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe | 
and Specials, Architectural Castings, Builaing Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS, 


Columbus, Ohio. 


Fy anes Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, etc., eto 





DaviD- Leavitt ‘Hous, 
26 CORTLANDT ST., N.Y. CiTy. 


Consulting “* peas © 


Investigations and Appraisals. 
Designs and Estimates. 


Contractor. 


Machinery and Structures. 
Gas and Water Pipe. 


Special Agent for Selling & Purchasing. 





WARREN FOUNDRY AND MACHINE CO., 


Established 1856. Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


CAST IRON WATER AND GAS PIPE, 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 
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om NE TER PIPES 
come WORK 


peony Onunon. Mangr. & Treas., Emaus, Pa. 
JOHN DONALDSON, Prest. . Betz Bldg., Phila., Pa 


_EMAUS PIPE FOUNDRY. 


|DONALDSON IRON COMPANY. EMAUS, PA 
| 


—(GESHTRON Chew arn, 





| MANUFACTURERS OF 


‘CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc: 





1894 DIRECTORY 1894 


OF AMERICAN GAS COMPANIES 


Price, 


A. M. CALLENDER & CO., 


- $5.00. 


No. 32 Pine Street, New York. 








SCIEN TIEIC BOOoE Ss. 





GAS MANUFACTURE, by William Richards. 4to., with 
numerous Engravings and Plates, in Cloth binding. “$12. 

TECHNICAL GAS ANALYSIS. $3. 

GAS CONSUMER'S HANDYBOOK, by Wm. Richards, C.E. 
20 cents. 

PRACTICAL TREATISE ON HEAT AND VENTILATION, 


with Special Relation to Illuminating, Heating and Cook- 
in, y Gas. By E. E. Perkins. $1.25, 


CHEMISTRY OF ILLUMINATING GAS. By Norton H. 
Humphrys. $2.40. 

PRACTICAL TREATISE ON HEAT By Thomas Box. 2d 
edition. $5. 

PRACTICAL PHOTOMETRY: A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin, $3. 

CHEMICAL TECHNOLOGY: Vol. I., Fuel and Its Appli- 
cations, $5. Vol. I1., Lighting, $4. 

[LRONWORK: Practical Designing of Structural Lronwork. 
By H. Adams. $3.50. 

GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery. $5. 

PRACTICAT, HANDBOOK ON GAS ENGINES, by G. Lieck- 
tield i, $1. 

LIQUID FUEL FOR MECHANICAL AND INDUSTRIAL 
PURPOSES. By E. A. Brayley Hodgetts. $2.50. 

COAL, SPONTANEOUS COMBUSTION OF. By Thomas 
Rowan, C.E. $2. 

COAL: Its History and Use. By Prof.Thorpe. $3.50. 

TITZE GAS WORKS OF LUNDON. By Colburn, 60 cents. 


The above will be forwarded upon receipt of price. 


HEAT A MODE OF MOTION. 


THE MANAGEMENT OF SMALL 
CU. J. R. Humphreys. , 


. FOR GAS ENGINEERING STUDENTS. 
ts. 


By John Tyndall 


THEORY OF HEAT. By J. Clerk-Maxwell. 
GASFITTER’'S GUIDE, 
AMMONIA AND 


by John Eldridge 
AMMONIUM COMPOUNDS. 


CONSTRU ( Crk JN OF GAS WORKS, by Walter Ralph Her- 


DIG EST OF GAS CASES. 


PRA STICAL HINTS REGENERATOR FURNACES 


LIQUOR. By Geo. Lunge. 
A TREATISE ON THE COMPARATIVE COMMERCIAL 
— 4 GAS COALS AND CANNELS. yD. A. 
A TEXT BOOK OF INORGANIC CHEMISTRY. 
Victor Von Richter. $2. 
ILLUMINATING AND HEATING GAS. 
H ANDBOOK — MECHANICAL ENGINEERS, 
50. 


TRE ATISE oN ASONRY CONSTRUCTION. 
GAS E NGINE ER’ 'S — HANDBOOK. By Jee. 
GAS LIG HTING ‘AND GAS FITTING. By W. P. Gerhard. 


PRACTICAL PLUMBING. By P. J. Davies. 
GAS ¥ ANU F tag te THE CHEMISTRY oF, by W.J.A. 


AMetRICAN PLUMBING. By Alfred Revill. $2. 
CEMENT: A Manual of Lime and Cement, their Treatm 
and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. 


INDUSTRIAL PHOTOMETRY, with Spec ial a ation tc 
Electric Lighting. By A. Palaz, Sc.D. 


ELEMENTS OF ELECTRIC LIGHTING, Inc nt ling Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. ; 


— STRIC TRANSMISSION OF ENERGY. By G. Knapp. 

3.50. 7 

ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
son. $2. 50. 

MAGNETISM AND ELECTRICITY. By J. Overend. 40c¢ 

DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 


PRACTICAL MANAGEMENT OF DYNAMOS AND MO 
TORS. 


oi. 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker, E.M. $3. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 

ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Theory, Sources and Applications. By 
John T. Sprague, M.LE.E. $6. 3 


If sent by mail or express, postage or express charges 


must be added to above prices. _ We take especial pains in securing and forw: arding any other Works that may be 
d-sirel, upon receipt of order. All remittances should be made by check, draft, or post office money order No 


books sent C.O.D. 


A. M. CALLENDER & CO., 32 Pine Street. New York. 
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NATHANIEL TUFTS METER CO., 


63 Beverly Street, Boston, Mass. 


MANUFACTURERS OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges. 
antenating Mettawa METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


Meee Ant answer orders’ Apparatus for the Chemical Testing of Gas and Gas Liquor. 














CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 








BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Fronj St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 





CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 





Pet” Ferfect” Gas Stoves —2- 








METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 





Special Attention given to Repairing METERS of all Makes. 





FACTORY AT ERIE, PA. 








SUPERLATIVES COME NATURAL 


to the Advertiser—but when we say 


The Keystone [leter is Best 


in service, construction, appearance, and longest lasting, smoothest running, most accurate and “cheapest in ti: 
end” as well as at the beginning, we are only repeating the lesson some of our enthusiastic patrons have taught us. 


“x OU trv them! 


KEYSTONE METER GO., roversrorp. pa. 


BARTLETT LAMP MFG. GO., 66 W. Broadway, N. Y. Gity. WIESTER & CO., 17 & 19 New Montgomery St., S. Francisco. 
Agents for New York, New Jersey and. Connecticut. 





Pacific Agents 
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GAS METERS. 





















GAS METERS. 


THE AMERICAN METER CO. | 


GAS METERS. 





4 
Established 1834. Incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 1 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 1h 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. ie 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
A i 3 
Manufactories: GSAS Ss PrTroVv Es. oimane A 7 
SUGG’S “STANDARD” ARGAND BURNERS, a a 
512 West 22d St., N. ¥. SUGG’S ILLUMINATING POWER METER, 810 Nor. h Second Street, St. Louis, 


Arch & 22d Sts., Phila. Wet Meters with Lizar’s “Invariable Mcasaring”? Drum. 222 Sutter Street, San Francisco 


HELME & McILHENNY, i 


Established 1848. 1339 to 1349 Cherry Street, Philadelphla, Pa. 


MANUFACTURERS OF '* ! 
| 
{ 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Htc. + 





ii 
m_——__METERS REPAIRED __. i 
Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED \ 








D. McDONALD & CO., | 


Established 1854. . 8 





511 West 2ist Street, «Bl, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., | 
NEW YORK CITY. ALBANY, N.-Y. CHICACO, ILL. ses 





MANUFACTURERS OF 


Wet and Dry Gas Meters’ | 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 


Meters of all makers Thoroughly Repaired. 








eae 








THEODORE D. BUHL, President. CHARLES H. JACOBS, Vice-President and Managing Director ‘ 


fo Sb Pog Coty 


Meter Repairing a Specialty. 


Third, Fourth, Congress and Larned Grecia, - = = = DETROIT, MICH. : 


he 


Se indies Mt abies 





We claim Superiority in Construction and unequaled facilities for making prompt deliveries to all W 
parts of the country. Mail and Telegraph Orders Solicited. ib | 


THE ONLY METER FACTORY IN THE WORLD WHICH MANUFACTURES ITS OWN TIN PLATE. 
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Tho advertisement of 


JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies this page every alternate week 











seaeeeeses For efficiency and low gas consumption. 


: For smooth and quiet running. 
U N E UA LE For simplicity of construction and grace in design. 
For general reliability. 


For close regulation of power. 
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150 MEDALS AND DIPLOMAS. 
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flirect foupled “OTTO” Gas Engine and Jynamo. 


DEMONSTRATION 


It is almost a quarter of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new” in the construction of Gas Motors. 

A quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 

The gas engine history of the past proves that all competitors have recognized this fact by becoming imitators. 

Since its advent the “Otto” engine has been illustrating mechanical improvement without alteration, while others have been offe: 
ing alterations as improvements. 

The experience of the past shows that it requires years to determine the real merits of a gas engine, and that nearly all new ¢*s 
engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what tie 
tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have Demonstrated that the “OTTO” Stands To-day Unrivaled 


For simplicity of construction and grace in design; for general reliability and ease of management; for quiet av 
smooth running qualities; for efficiency and low gas consumption; for regularity of 
speed and close regulation of power. 


THE OTTO GAS ENGINE WORKS, Inc., 38d & Walnut Sts., Phila., Pe. 
NEW YORK, 39 Courtland St. BOSTON, 19 Pearl St. CHICAGO, 245 Lake St. 

















